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A Great Shortage of Foundry Iron is Impending 


In Meeting the Steel Works Needs, the Requirements of the Casting Manu- 
facturers Have Not Been Considered and Immediate Relief is Necessary 


N ACUTE shortage of all grades of foundry 
pig iron is impending. ‘Unless immediate 
steps are taken to relieve the situation, 
casting plants throughout the country will 

be without an adequate supply of melting stock. 
The difficulties now experienced in obtaining iron 
will be greatly increased after July when many blast 
furnaces now producing foundry metal will change 
to steelmaking grades. The situation is made more 
critical by the demands of steelmakers for an imme- 
diate diversion of the foundry product of some 
stacks to bessemer or basic. If their requests are 
granted, a further shrinkage in the foundry iron 
tonnage will result. 

For nearly a year the distribution of the country’s 
iron output has been inequitable. The needs of the 
foundrymen have been sacrificed for those of the 
steelmaker. In carrying out the war program the 
importance of steel has been exaggerated out of all 
proportion, particularly as compared with castings, 
and to the great detriment of the latter. The re- 
sounding cry has been for steel and the foundry 
product has been relegated to the background. But 
the time has arrived for giving more than passing 
consideration to the needs of the gray and malleable 
iron casting plants. 


Without castings the battleships, destroyers, sub- 


marines, ete., would be without power plants and 
propellers. Without castings the tremendous ship- 
building program would be at a standstill. Without 
castings the ordnance department would be forced 


to a sudden halt. Without castings machine tools 
and equipment could not be built for fashioning 
the engines of war. And there are innumerable 


other needs for castings for government work, which 
evidently have been overlooked entirely in the anxiety 
of the authorities at Washington to keep the steel- 
makers supplied. 

That practically 50 per cent of the foundries of the 
country are engaged on government work, either 
direct or indirect, is shown by the replies to a ques- 
tionnaire sent out by the war service committee 
of the American Foundrymen’s association, in making 
a survey of the foundry industry of the United 
States. A large merchant furnace interest recently 
sounded its customers to ascertayn to what extent 
they are doing work for the and con- 


government 





siderably more than half listed castings that are 
needed in the prosecution of the war. Every day 
inroads are being made in the output of the casting 
plants to meet the pressing needs of the government. 
Recently, a contract was awarded for 500,000 trench 
mortar shells to be made of gray cast iron. Experi- 
ments now are being made in the manufacture of 
semisteel shells, which undoubtedly will result in the 
placing of initial orders for several hundred thousand 
and may ultimately be increased to millions. Deliv- 
eries are now being made by the foundries of mil- 
lions of malleable cast iron rifle and hand grenades 
and the malleable shops recently have received con- 
tracts for several hundred thousand trench mortars. 

Where is the pig iron coming from to make the 
castings for the freight cars that soon will be or- 
dered? Although not definitely decided, it is certain 
that 100,000 cars are to be built and orders may be 
placed for 150,000. While the design of this new 
standard car reduces the number and weight of 
castings to the minimum, it is fair to assume that 
each car will have at least four tons. This provides 
for slightly more than 2% tons for the cast iron 
wheels and less than 1% tons for other castings. 
If 100,000 cars are purchased they will require 
400,000 tons of castings, and if the program calls 
for 150,000 cars, 600,000 tons of castings will have 
to be provided. Nor have ‘all of the castings been 
purchased for the thousands of motor trucks that 
will be used to maintain a stream of supplies for 
the army in France. It is reported that wheels for 
25,000 motor trucks will be needed in the near future. 
Up to the present these wheels have been made of 
cast steel. However, the steel foundries are prac- 
tically swamped with government work and _ the 
scarcity of low phosphorus iron has militated against 
capacity operations. Malleable iron foundries were 
requested to experiment in the manufacture of motor 
truck wheels and the tests proved so satisfactory that 
it has been decided to place at least a part of the 
order for 25,000 trucks, and probably all eventually, 
with malleable foundries. This order will involve 
about 12,500 tons of castings. And every day the 
casting needs of the government continue to increase. 
Crowding out nonessentials does not seem to provide 
the much needed slack to equalize foundry require- 
ments to pig iron production at the present time. 
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Blast furnace capacity, during the last two years, has 
not kept pace with the tremendous increase in. steel 
production. But proportionately, the growth of the 
foundry industry has been greater than that of the 
steel trade and the available tonnage of foundry 
iron has been declining. Blast furnaces that spe- 
cialized on casting plant requirements have been pur- 
chased by steel plants and the output has been 
diverted to basic iron. Other steel plants operating 
their own stacks and which frequently had a surplus 
tonnage for the foundries, are out of the market 
entirely, thereby still further curtailing the foundry 
iron output. In the Buffalo district four large fur- 
naces now are making basic iron that formerly oper- 
ated exclusively on foundry grades. At Cleveland 
two furnaces were purchased by a large ore interest 
and while one of these still on foundry 
iron, it is reported that after July 1 the output of 
both will be taken by two independent steel interests. 
At Youngstown, O., two large furnaces that formerly 
made foundry grades were purchased by the Youngs- 
town Sheet & Tube Co. and now are producing 
steelmaking iron. At Columbus, O., two foundry 
iron furnaces’ were taken over by the American Roll- 
ing Mill Co., Middletown, O., to supply the needs 
of its open-hearth furnaces. 

This tremendous shrinkage in foundry iron pro- 
duction has taken place in the last 15 months. 
During the same period the growth of the foundry 
industry has been unparalleled in the history of the 
country. According to statistics gathered by THE 
Founpry, 360 new casting plants were placed in 
operation since January, 1916. Hundreds of shops 
have increased their capacity. And in that same 
period it is estimated that the foundry iron producing 
capacity was reduced 1,200,000 tons by diverting the 
output of blast furnaces to meet steelworks require- 
ments. 


stacks is 


Foundry Iron Production Declines 


Statistics gathered by the American Iron and Steel 
institute show a big falling off in the foundry iron 
production of the country during the first half of 
1917 as compared with the same period the previous 
year. In the first six months of last year, 2,548,789 
tons of foundry iron and ferrosilicon were made as 
compared with 3,086,410 tons in the first half of 
1916, a decline of 437,621 tons. However, during the 
last six months production was increased as the total 
output for the year aggregated 5,328,258 tons. How- 
ever, the decline in output the first half was too great 
to be overcome and the net decrease as compared 


with 1916 was 225,386 tons, or 4.06 per cent. In 
1916 the production was 5,553,644 tons. Dur- 
ing the nine previous years the output remained 


practically stationary, as the tonnage made in 1907 
was 5,151,209. During the months of January and 
February the total pig iron ouptut of the country 
only aggregated 4,719,772 tons as compared with 
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5,809,774 tons during the same period in 1917, a 
decline of 1,090,002 tons. Approximately one-seventh 
of this loss was foundry iron or a total of 150,000 
tons. On the other hand, malleable pig iron pro- 
duction has been increased in recent years with a total 
of 921,846 tons in 1916 and 509,946 tons in the 
first half of last year. 

A number of blast furnaces now operating on 
foundry iron will change over to basic when their 
present contracts are filled. Most of these terminate 
about July 1 and it is at that time when the shortage 
will become more pronounced, unless immediate steps 
are taken to provide relief. Practically all of these 
furnace. interests have contracted for ores to make 
steelmaking grades, and unless their future output 
now is diverted to foundry iron, it will not be pos- 
sible to do so after the opening of the lake naviga- 
tion season. It is the practice of the furnace interests 
to bring down their 12 months’ ore supply and they 
must decide in advance whether the ore shall be for 
foundry or steelmaking grades. Within the next 30 
days the foundry pig irom supply for a year will be 
definitely fixed and unless it is increased over the 
available tonnage and over what it will be after 
July 1, the foundries will be confronted with the 
greatest pig iron shortage in history and which will 
continue into next year. 


Washington Should Inquire Into Nonessentials 


While it is advisable for the authorities at Wash- 
ington to inquire into the extent of the production 
of nonessentials by the foundries, it is equally ad- 
visable to scrutinize carefully the output of the steel 


works and rolling mills for products other than 
those required by the government. 
A more equitable division of tonnage between 


the foundries and steel works should immediately be 
made. Today, foundries that are filling orders for 
projectiles, hand grenades, trench bombs, etc., are 
compelled to seek government aid to secure the iron 
for their needs. Of such requests that have recently 
been made, at least 90 per cent have been received 
from foundries and only 10 per cent from. steel 
works. No better indication of the foundry iron 
scarcity could be cited. 

Relief also. might be obtained by increasing the 
maximum government price for foundry iron to 
enable small stacks to compete which now are idle 
owing to their inability to produce iron on the $33 
basis. Licensing of pig iron requirements also has 
been recommended to enable the foundries to oper- 
ate and to speed-up casting manufacture for the 
war program. The available supply of iron for all 
legitimate war needs should be ample and one class 
of buyers should not be preferred to another, because 
their case has been presented more vigorously at 
Washington and their need has been the more con- 
spicuously presented from a military point of view. 


Steel Foundries Short of Low Phosphorus Iron 


NABILITY to meet the rigid specifications of 
the ordnance department, particularly as _re- 
lating to the maximum phosphorus limit, is 

delaying the placing of contracts for thous- 
ands of tons of steel castings and manufacturers are 
demanding that the government make a slight con- 
cession in its mandate that phosphorus should not 


exceed 0.05 per cent. This request, it is pointed out, 
is not prompted by the inability of producers to meet 
this requirement, since it is representative of their 
practice in normal times. However, operating under 


the restraint of the present disjointed conditions, they 
say it is almost impossible for them to secure the 
necessary raw materials to meet specifications so rigid- 
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is drawn, and allowing such a minimum content. 

The foundries affected are those operating acid-lined 
open-hearth, steel furnaces and side-blow converters. 
The bulk of the tonnage of steel castings that is to 
be machined is made from acid steel and this metal 
also is used almost exclusively for medium and small 
work. Basic steel, on the other hand, enters largely 
into railroad work, although castings for locomotives 
and tenders largely are acid. 

A pronounced shortage in the supply of low phos- 
phorus pig iron and scrap has brought about the pres 
ent situation and since there is no immediate prospect 
of its increase, the demand for a less rigid limit on 
phosphorus content has been made to the ordnance de- 
partment. Within the past three years the low 
phosphorus pig iron producing capacity has been in- 
creased 80,000 to 100,000 tons annually by the Dela- 
ware River Steel Co., Chester, Pa., and the Thomas 
Furnace Co., Milwaukee. However, this tonnage, rep- 
resenting the most notable addition to the low-phos- 
phorus pig iron production of the country in a decade, 
has not kept pace with the growth of consumptive 
needs. The greater part of the new steel foundry 
capacity that has become available since the beginning 
of the war is acid and many of the electric furnaces 
installed are drawing upon the limited supply of low 
phosphorus pig and scrap. 


Low Phosphorus Output Increased 


From Jan. 1, 1914, to Dec. 3, 1916, the production of 
low phosphorus pig iron increased nearly 200,000 tons. 
The output for 1914 was 306,569 tons, as compared 
with 501,213 tons in 1916. Unfortunately, figures for 
1917 have not yet been compiled, but it is doubtful if 
they will show much of a gain over those of the 
previous year. The actual gain in low phosphorus pig 
iron production for 1914 to 1916 was 194,644 tons. 
During this same period the production of acid and 
converter steel castings increased 377,673 tons, or 
nearly twice the gain in the low phosporus pig iron 
output. Steel casting manufacturers present these 
facts as their best argument for more lenient phos- 
phorus limits and it seems almost inevitable that their 
demands must be met if the government is going to 
obtain the large tonnage of steel castings so essential 
to the speedy prosecution of its war program. 

In 1914 the production of steel castings by the acid 
open-hearth process was only 270,173 tons and during 
that year 65,882 tons of converter steel were poured, 
a total of 336,055. In 1916 the acid steel output of 
open-hearth foundries was 570,937 tons and that of 
side-blow converter plants, 142,791 tons, or a total 
of 713,728 tons. It is reasonably certain that the pro- 
duction of the acid steel casting plants in 1917 was 
greater than that of the previous year and with low- 
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phosphorus pig iron output practically stationary, the 
cause for the present acute shortage of raw material 
for acid steel castings readily becomes apparent. In 
addition to the foregoing, the demand for low phos- 
phorus melting stock for electric furnaces has in- 
creased tremendously. In 1914 only 8551 tons of elec- 
tric steel castings were produced as compared with 
42.870 tons in 1916. Last year the electric steel casting 
output made a tremendous gain owing to the large 
number of furnaces installed, although the figures have 
not yet been compiled. Electric furnaces, of course, 
may use basic pig, high phosphorus scrap or bessemer 
or open-hearth metal and they are not so restricted 
in their choice of raw materials as the acid open-hearth 
and the converter steel foundries. 


Scrap Tonnage is Limited 


In the figures giving the annual production of low 
phosphorus pig iron, that made from copper-bearing 
ore is included, thereby further restricting the supply 
of copper-free, low-phosphorus pig iron for acid steel 
castings for ordnance purposes. The low phosphorus 
scrap tonnage also is limited owing to the increased 
use of home scrap by the mills due to the general pig 
iron shortage. Latterly, the supply of this material 
has been cut off almost entirely by the car shortage 
and other transportation difficulties. In the readjust- 
ment of pig iron prices, the biggest reductions were 
made in low phosphorus pig iron and it is the prevail- 
ing opinion that if the government price had not 
been made, it would now be quoted at $200 per ton. 

Ordnance experts contend that the maintenance of 
low phosphorus limits are absolutely essential owing to 
the low factor of safety on all parts entering into the 
construction of field implements of war. These must 
be constructed as light as possible and some sections 
have a safety factor as low as one, which must be 
contrasted with factors of safety of 5 and 10 to 1 in 
industrial operations. 

Owing to the country’s limited low phosphorus bear- 
ing ore resources, supplying the needs of the acid steel 
casting plants it is apparent will become increasingly 
difficult. The one solution to the problem that will 
afford immediate relief is that suggested by them, say 
the steel casting manufacturers. It provides for rais- 
ing the phosphorus limit on government specifications. 
[f greater leniency is allowed on ordnance work, it is 
believed that industrial users will fall into line and the 
proportion of low phosphorus pig iron in the charges 
may be slightly reduced thereby conserving the lim- 
ited supply and making available a larger iron source. 


Foundry Scrap Prices Are Changed 


ODIFICATIONS of official scrap prices to 

equalize disparities between grades which 

had developed from the original schedules, 

and more complete definition as to the char- 

acter of different grades are contained in the an- 

nouncement of new iron and steel scrap prices and 

classifications, made by Chairman E. H. Gary, of the 

steel and steel products committee of the American 
Iron and Steel institute. 

Some of the important changes put into effect by 


the latest announcement are, the reduction of the 
maximum price of No. 1 busheling from $35 to $32; 
the permission to charge $5 per ton for preparing 
cast scrap to cupola size; an advance of $5 per ton 
for cast iron borings and machine turnings for con- 
sumption in chemical plants; a reduction from $30 
to $25 for heavy axle and forge turnings; an advance 
to $35 for malleable scrap for foundry use; fixing 
of a new grade of low phosphorus scrap at $35 a ton, 
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and of special- sheared wrought iron at $40 a ton. 
' No specific reference is made to the 32 per cent 


commission which dealers in the past have been 
NO. 1—NO. 1 HEAVY MELTING STEEL: 

No scrap to be used for remelting into steel shall be dealt in at 
a price in excess of the maximum base, $30. This shall include all 
steel, wrought iron, cast iron car wheels, malleable scrap o1 other 
grades to be melted in basic open-hearth furnaces (except as noted 
in clauses 2, 3 and 4). 

NO. 2.—LOW PHOSPHORUS STEEL SCRAP: 

(a) To be used only in plants operating acid open-hearth fur- 
naces, crucibles or electric furnaces. This grade, which shall consist 
of billet, bloom, bar and plate crop ends, axle butts and new mill 
plate shearings, %4 inch thick and heavier, no piece to weigh less 
than 10 pounds, all in charging box shape and which will analyze 
0.04 and under in both phosphorus and sulphur, may be dealt in at 


a differential of not exceeding $10 a ton over 
melting $40. 

(b) All other grades of low phosphorus steel scrap to be used in 
such plants, which will analyze 0.04 and under in both phosphorus 
and sulphur, may be dealt in at a differential of not exceeding $7.50 
Maximum, $37.50. 


which 


the base price of heavy 


steel. Maximum, 


a ton above the base price of heavy melting steel. 
(c) Special steel, 
analyze under 0.04 in 


but will 


may 


for use in such plants, not 


at a 
a ton above the base price of heavy 
shall 

steel 


phosphorus and sulphur, be dealt in 
differential of not exceeding $5 
melting steel. Such 
couplers, 
and similar material in 
this kind. Maximum, $35. 

Note.—Material 


by 


special steel include steel knuckles and 


steel 
mills 


rolled steel wheels, railway springs, carbon tool 


quality and character, suitable for of 


this classification 
plants 


under not be dealt 
boxes at a 
excess of the maximum allowed for heavy melting steel 
NO. 3.—STEEL RAILS AND STRUCTURAL SCRAP: 
Steel rails, structural steel or which 
especially sheared to short lengths 


may in for 
price in 
($30). 


use basic open-hearth using charging 


similar scrap has been 


for use in cupolas, hand charging 
furnaces or for rerolling purposes may be a differential of 


Maxi- 


dealt in at 
not exceeding $5 above the base price of heavy 
mum, $35. 

Note.— Material 
by basic open hearth plants using 


melting steel. 


under this classification may not be dealt in for 


use boxes at 


charging a price in 
excess of the maximum allowed for heavy melting steel ($30). 
NO. 4—OLD TEE RAILS: 

Standard section old steel frog, guard and 


switch rails, 56 pounds a yard and heavier, 5 feet and over in length, 


tee rails, free from 


suitable for and to be used only for rerolling purposes, may be dealt 


in at a differential of exceedir 


not 1g $5 a gross ton over the price of 
heavy melting steel: Maximum, $35. 
NO. 5.—NICKEL STEEL: 

Nickel steel scrap, excluding turnings, and containing not over 
one-half of 1 per cent of chrome, may be dealt in at the maximum 
price of heavy melting steel plus a differential of not exceeding $4 a 
ton per unit on the nickel content. 

NO. 6—NO. 1 RAILROAD WROUGHT: 

(a) No. 1 railroad wrought scrap may be dealt in at a price of 
not exceeding $35 a gross ton, 

(b) When wrought scrap is especially sheared or prepared for 
piling or faggoting purposes to lengths of not under 10 inches or 
over 24 inches, it may be dealt in at a differential of not exceeding 
$5 a ton over the base price of No. 1 railroad wrought, but this may 
not include short wrought or other material which has not been espe 
cially prepared. Maximum, $40. 

(c) Wrought iron railroad angle or splice bars, iron or steel 
shafting, suitable for rerolling, old iron rails, iron boiler plate cut 
apart in sheets and rings, wrought iron bridge scrap cut apart and 

(At the time going to press it was reported that slight 
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allowed over and above the maximum prices. The 
announcement is dated Feb. 21, when the new sched- 
ule became effective, and is as follows: 


similar wrought iron suitable for making sides and bottoms for boa 
piling, may be dealt in at a differential of not exceeding $5 over thie 
base price of No. 1 railroad wrought. Maximum, $40. 

(d) No. 1 yard wrought, railroad track scrap and short wrought, 
also wrought iron and steel pipe, when 1 inch and over in diameter, 
2 feet and over in length, free from dirty, painted, enameled or coiled 
and bent material, may be dealt in at a maximum of $1 a ton under 


the base price of 
(e) 


when 


No. 1 railroad wrought. Maximum, $34. 
The commodity known in the trade as No. 1 busheling scrap, 
suitable for and to used by manufacturing bai 


iron, may be dealt in at a maximum of $3 a ton under the base price 


be only mills 


of No. 1 railroad wrought. Maximum, $32. 
(f) Ungraded wrought iron and steel pipe and tubes, steel boiler 
plate cut apart in sheets and rings, country wrought and soft steel 


mixed, may be dealt in at a maximum of $5 under the base price of 
No. 1 railroad wrought scrap. Maximum, $30. 

NO. 7.—RAILWAY AXLES: 

and 


tires 


old 
suitable 


Iron steel railway axles, arch bars and transoms, loco- 


motive smooth inside and sheet bar crop ends, when 


for and to be used only for rerolling purposes, may be dealt in at a 


differential of $12.50 a ton over the base price of No. 1 railroad 
heavy melting steel. Maximum, $35. 
NO. 8—CAST IRON SCRAP: 

(a) All cast iron scrap, whether broken or unbroken, including 


unbroken cast iron car wheels, may be dealt in at a maximum price 
not exceeding that of heavy melting steel, except as noted in clause b. 
Maximum, $30. 

(b) Cast iron scrap in cupola shape, in pieces not exceeding 150 
pounds, including’ broken cast iron car wheels, when suitable for and 
to be used only in cupolas or in puddling furnaces, may be 
at a differential of not exceeding $5 


dealt in 
a ton over the maximum price of 


heavy melting steel. Maximum, $35. 

(c) Malleable scrap of all kinds may be dealt in at not exceeding 
the maximum price of heavy melting steel. (Exception as noted in 
clause d). Maximum, $30. 

(d) Malleable scrap in cupola shape, in pieces not over 150 
pounds, when suitable for and to be used only in malleable works, 


may be dealt in at a differential of not exceeding $5 a ton over the 
maximum price of heavy melting steel. Maximum, $35. 

Note.—Cast iron scrap or malleable scrap of any description may 
not be dealt in for use by basic open hearth furnaces at a price in 
excess of the maximum for heavy melting steel ($30). Maximum, $20. 


NO. 9.—MACHINE SHOP TURNINGS: 
(a) The term ‘‘machine shop turnings” shall apply to all grades 


of iron or steel turnings except as noted in clauses b and c. 

(b) Heavy and forge turnings, or their equivalent, may be 
dealt in at a price of not exceeding $5 a ton over the maximum price 
vf machine shop turnings. Maximum, $25. 

(c) Nickel steel turnings containing not over one-half of 1 per 
cent of chrome may be dealt in at a price of not exceeding $5 a ton 
over the base price of machine shop turnings, plus a differential of 
not exceeding $4 a ton per unit on the nickel content. 
NO. 10.—CAST IRON BORINGS: 

This classification shall cover all grades of cast iron borings (except 
for the special purpose indicated in clause 3). 

(a) Cast iron borings and steel when suitable for and 
to be used only by chemical plants or plants operating for purposes 
other than the remanufacture into iron or steel products, may be dealt 
in at a differential of not exceeding $5 above the base price. Maxi- 
mum, $25 


pod. 


axle 


Maximum, $20. 


turnings, 


All the above prices and differentials are per gross ton of 2240 
pounds, and in all include all charges delivered f. o. b. 


effective April 1, might be ordered.) 


cases 


cars, 
these quotations, 


large Malleable Plant Nears Completion 


ROBABLY the largest mal- developed and patented by W. G. Kranz, erection of the office building will be 

leable cast iron ioundry in vice president of the company, and it undertaken at a later date. 

the world, with an estimated involves the application of the electric The main foundry building in which 

daily output of 300 tons, furnace to malleable cast iron manu- the equipment for making castings by 
built by the National Malleable Castings icture. the Kranz process is installed, is an 
Co., Cleveland, will be placed in opera- The buildings of the plant upon which irregularly shaped structure, approxi- 
tion in the near future. This plant is work has been progressing for a year, mately 575 x 725 feet. The building is 
the result of years of planning and are located in a group and cover slight- of steel frame construction, the outer 


study and its inception began with the | ly 
initial development of a new system for 
making Here the 


iron will be melted by a triplex process, 


malleable castings. and pattern 


house and 


shops, 


more than 10 acres in extent. 
include the foundry, machine, carpenter 


service 


They walls being of brick, while the roof is 
of the Aiken type, covered with con- 
boiler and crete slabs. 


department. 


power- 
The 


The structure is divided into bays or 
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aisles in which the various departments 
are located. The accompanying plan, re- 
produced from the February issue of 
the Naco News, shows the general lay- 
out of the plant. On the side adjoining 
the Belt Line railroad is the storage de- 
partment, 75 x 575 feet. It is provided 
with a series of reinforced concrete 
bins for storing sand, pig iron, coke, 
limestone and other necessary materials. 
Fifteen freight cars can be accommo- 
dated in this bay at one time. 

The melting department adjoins the 
storage department at about the middle 
of the structure. It is easily the most 
interesting feature of the entire plant. 
All the equipment necessary to the op- 
eration of the triplex process is lo- 
cated this section. The equipment 
includes two cupolas, two 20-ton spe- 
cially constructed heroult electric fur- 


in 
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A portion of the melted charge depend- 
ing on the amount of carbon and other 
impurities to be removed is then tapped 
out of the furnace and transferred to 


a bessemer converter, in which the 
carbon, manganese and_ silicon are 
wholly or partially blown out. The 


treated metal, and the remainder of the 
charge direct from the furnace are then 
poured into a ladle or other container 
with the result that the percentage of 
carbon, as well as the percentage of the 
manganese and silicon, in the complete 
charge, are .reduced to within desired 
limits, and may then be cast. If a fur- 
ther refinement is desired, the charge 
may be transferred to an electric or 
other suitable refining furnace, in which 
the refinement of the 
pleted. 

“T have found that with a charge of 


metal is com- 
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bon and in some instances, from high 
percentages manganese and _ silicon, 
are practically eliminated, and iron con- 
taining excesses of such material is 
rendered commercially available for 
malleableizing and other purposes at a 
low cost and with a considerable saving 
in the time required fer its conversion 
into castings. By the use of my inven- 
tion it will be noted that the carbon and 
other substances may be reduced and 
equalized in any proportions depending 
on the character of the iron which it is 
desired to produce.” 


of 


On either side of the melting room 
are two aisles, each 75 x 375 feet. 
These four bays or molding floors will 
be known as foundries Nos. 1, 2, 3 and 
4. The basement and core room will be 
located between foundries Nos. 2 and 
3, in a floor space, 125 x 175 feet. 
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naces and two  bessemer converters. 
Owing to the special nature of the 
product, however, only 15 tons of metal 
will be treated in the electric furnace 
each heat, despite the fact that they are 
20-ton units. The melting capacity will 
be approximately 300 tons of metal per 
day, and the ladles of molten metal, 
holding from six to seven tons, will be 
transferred to the molding floors by 
means of electrically driven ladle cars. 

Mr. Kranz’s invention, described in his 
patent, is essentially as follows: 

“My invention relates to the treatment 
of iron intended to be made into cast- 
ings and is designed to overcome the 
difficulties resulting from the presence 
of relatively high carbon and also, in 
some cases, of relatively high manganese 
and silicon, but particularly of carbon, 
in the iron. 

“In carrying out my pig 
iron or scrap, or both, high in carbon, 
and which may contain appreciable per- 
centages of manganese and silicon, are 
melted in any suitable furnace, such as 
a cupola, open-hearth, or air furnace. 


invention, 
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iron containing 3.25, per cent carbon 
satisfactory results can be obtained by 
taking one-fifth of the charge, introduc- 
ing it into a bessemer converter and re- 
ducing the carbon to 0.50 per cent or 
less by treatment therein, so that when 
the treated metal is mingled with the 
remainder of the charge the percentage 
of carbon in the whole is approximately 
2.70 per cent. After further treatment 
in an electric furnace the metal thus 
refined is extremely well adapted for 
malleable castings, and can be produced 
at a very much lower cost and in much 
less time than is the case when the re- 
duction of the carbon is effected in 
either the melting furnace or in the 
electric furnace. If it is desired to pro- 
duce gray iron castings, suitable addi- 
tions, such as manganese or silicon, may 
be made in the vessel to which it has 
been transferred, and 
then be cast. 

“The advantages of my invention will 
be apparent to those skilled in the mak- 
ing of iron castings, since the troubles 
arising from high percentages of car- 


the charge may 


THE NATIONAL MALLEABLE CASTINGS CO., CLEVELAND 


East of the core department and almost 
in the center of the building is a 
4-story structure to be used for storing 
molding machines, flasks, boards 
various foundry supplies. 

At the eastern end of the four mold- 
ing floors and at right angles thereto 
is the annealing department, 100 x 725 
feet. For the present 12 annealing fur- 
naces of unusually large size will be 
utilized. They will be equipped to burn 
powdered coal. 

The shipping and finishing aisle, di- 
rectly east of the annealing department 
has a floor area, 75 x'725 feet. It lies 
parallel to Woodhill road. The railroad 
tracks inside this department will take 
care of from 18 to 20 cars at one time. 

The boiler and power house, 55 x 125 
feet, is a steel and brick structure lo- 
cated at the southern end of the plant. 
The boiler room will contain three 350- 
horsepower water-tube boilers equipped 
with modern stokers. These boilers will 
be used for heating purposes only. In 
this department complete facilities have 
been provided for the handling and 


and 
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storage of coal and ashes. A _ heating 
system with a forced circulation of hot 
water is being installed in all buildings. 
The electric power for the entire plant 
will be obtained from an outside source, 
and in the installation of electrical cir- 
cuits throughout the plant all have been 
placed in conduits. from the 
power room to the various points of use 
are all underground, and for this pur- 
pose alone over six miles of fiber con 
have been 


The runs 


duits used, while about 12 


Suggestions 


MMEDIATELY after a sup- 

ply of stopper heads is re- 

ceived from the manufacturer, 

a sufficient quantity should 
be unpacked to last for several weeks. 
These should be placed close to, or 
on top of the open-hearth furnaces 
where they will be subjected to a 
toasting heat until ready to be used. 
As rapidly as the supply is drawn 
upon, the stoppers should be replaced 
by others from storage. Drying in 
this way gradually eliminates the mois- 
ture that they may have collected in 
transit. The stopper rod man should 
hive his work bench close to the 
open-hearth furnace where the stop- 
pers are drying. 


Assembling: the Sleeves 


After inspecting the rod and bolt 
head to see that they are clear of 
slag, the correct number of sleeve 
sections is placed on the rod and are 
pushed back to the goose neck. The 
bolt then is inserted in the stopper 
head and is clinched onto the bot- 
tom of the rod. The bolt head should 
be coated with a stopper mixture 
such as ganister or luting, or a moist 
mixture made by the Joseph Dixon 
Crucible Co., Jersey City, N. J. The 
recess in the stopper head then should 
be filled with ganister, completely 
covering the bolt head. The bottom 
section of the sleeve then should be 
brought down on top of the stopper 
head and a sufficient amount of stop- 
per mixture should be placed between 
so that the surplus which is squeezed 
out can be used on the joint of the 
second section, and on until the 


So 


top is reached. Usually the stopper 
rod is provided with a large cap 
of approximately the same _ outside 
dimensions as the sleeve itself and 


this works up and down on the rod on 
a screw thread 

of 3 or 4 inches. 
and the upper section of the sleeve 
a-coil wire spring is placed which 
surrounds the rod and should be suff- 
ciently stiff hold the 


covering a distance 
Between this cap 


to sleeve sec- 
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miles of metal conduits will be installed 
above ground. 

The machine and carpenter shop, 
which is of steel, brick and reinforced 
concrete construction, 75 x 120 feet, two 
stories, is located between and adjoins 
the annealing pot foundry and_ the 
power house. The first floor of this 
building will be used for the machine 
shop and the second floor for the car- 
penter shop. 

The service building, a 3-story brick 
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structure 50 x 90 feet, faces Quincy 
avenue at the north end of the plant. 
The workmen enter the plant from this 
building through underground tunnels 
which lead from the time clock lobby 
on the first floor to all departments. 
This building is designed primarily to 
be of service to the employes and con- 
tains the dispensary, locker rooms and 
shower baths, in addition to several 
large club rooms. Attractive quarters 
will be prepared for the workman. 


for Handling Stopper Heads 


By A D Johnson 


tions firmly in place. At the same 
time, the spring should be flexible 
enough to allow for the expansion and 
contraction of the entire completed 
sleeve. The heat to which the spring 
is subjected is hardly sufficient to 
draw the temper, but this should be 
watched carefully. At the beginning, 
the tension should be light because 
when the hot metal surrounds the 
entire sleeve section, the sleeve will 
expand from % to ™%-inch and if pro- 
vision for this expansion is not made, 
the strain is almost sure to force 
the stopper head from the rod at 
the bottom, or to crack one of the 
sleeve sections. 

In some steel foundries it is the 
practice to pour in a ganister mix- 
ture at the top end of the sleeve 
after it is completed, thereby filling 
up all of the space between the sleeve 


and the rod down to the stopper 
head. After the rod has been as- 
sembled, it should be taken to a 


drying room provided with a circular, 


revolving rack suspended with the 
goose neck toward the floor. The 
reason for this is that whatever 


moisture is inside the sleeve will set- 
tle to the bottom and even with long 


drying, the stopper will not be in 
a proper condition if the moisture 
is permitted to run down all the 
time. 


The Drying Process 


In the drying room a fire should be 
built on the floor and should be main- 
tained day and night. When the rod 
is placed in the ladle care should 
be exercised to have the stopper set 
properly in the nozzle and it should 
be moved up and down once or twice 
to prove this. Dry sand sprinkled 
around the stopper head where it fits 
into the nozzle after it has been seat- 
the first heat, will stop the 
flow of metal provided the fit is not 


ed for 


perfect. If a stopper head cracks 
it is either due to the fact thal 
not sufficient - room for expansion 


has been left lengthwise of the sleeve 


or it is due to a bolt head which 
fits too tight in the stopper. If a 
stopper head scalps, this is due either 
to moisture or too rapid heating. If 
the stopper head washes before the 
metal, it usually is caused by an 
improper fit and when the leak starts, 
the wash of the metal gradually eats 
into the stopper head. 


Swan & Finch Celebrate 65th 


Anniversary 

The Swan & Finch Co., 165 Broad- 
way, New York, manufacturer of oils 
and greases, recently celebrated the 
sixty-fifth anniversary of its organi- 
zation. In February, 1853, this busi- 
ness was started in a small building 
at 44 Water street, New York, and 
so rapid has been its growth that 
today the main plant at Bayway, 
N. J., covers a tract of 15 acres, pro- 
vided with piers at which tank and 
other ocean-going steamers. dock. 
Originally the company engaged in 
the sale of illuminating oils and lu- 
bricants, such as were used in 1853, 
which consisted of fish and animal 
oils, sperm and other whale oils, sea 
elephant oils, black fish and lard oils. 
When the use of refined petroleum 
for lubricating purposes was discov- 
ered this company was one of the first 
to market mineral oils as lubricants 
and to manufacture lubricating greases 
with a mineral oil content. Among 
its other products is a combination of 
oils for core making in malleable and 
gray-iron casting work. Swan & 
Finch manufacture 197 different oils 
and greases which cover a wide range 
of mechanical purposes from the lu- 
brication of airplanes to the manu- 
facture of cores. The company has 
classified 103 industries in which one 
or more of its oils are used. 


“Business Readjustment to War” will 
be the dominating note of the sixth an- 
nual meeting of the United States cham- 
ber of commerce, which will be held at 
Chicago, April 10 to 12. 























How Iron Castings for Big Gun Lathes Are Made 


Uncle Sam’s War Program Includes the Production of Some of the Largest Machine 
Tools Ever Built and the Cast Parts Therefor Present Unusual Foundry Problems 


HE demands of the war on 
the foundry business are as 
extensive and varied as the 
numerous ramifications of 
the industry itself. Every avenue of 
the trade has been called upon to 
contribute its quota of productive en- 
ergy. The makers of the lightest cast- 
ings are finding that the army, the 
navy and the shipping board need 
their output. Producers at the other 
end of the scale, who specialize on 
massive, intricate castings for heavy 
tools and machinery have also been 
called upon to set aside a large share 
of their capacity to fill the needs of 
the hour. In fact in this branch of 
the business, on account of the size 
of the castings required, some unus- 


ually spectacular achievements have 
already been recorded. 
Require Huge Castings 


Our armies need quantities of the 
heaviest artillery and the manufacture 
of this artillery in turn requires the 
use of some of the largest and most 
powerful machine tools ever built. The 
foundries operated by the several 
builders of heavy machine tools in 
this country, therefore, have recently 
been called upon to turn out castings 
both in unprecedented sizes and quan- 
tities. In executing this work some 





FIG. 1—BORING-BENCH CASTING FOR 102-INCH GUN 


unusual foundry problems have been 
encountered and solved. 

One of the most widely-known 
plants in the United States devoted 
to the construction of heavy machine 
tools is the Niles works of the Niles- 
Bement-Pond Co., Hamilton, O. This 
foundry, which has been operated un- 
der the direction of Louis Baden, 
superintendent, for a number of years, 
is specially equipped for the produc- 
tion of large gray iron castings for 
fine machine tools. In fact it might 
be said the shop has been a center 
for this line of work for three or more 
decades. In making castings for heavy 
machine tools, such as large boring 
mills, lathes, planers, etc., more skill 
and ability is demanded than that 
required simply for melting and hand- 
ling large masses of metal. Large 
machine tools for heavy ordnance 
work are instruments of precision that 
must work as accurately as_ shop 
equipment of smaller and more normal 
The castings used in the con- 
struction of these tools, there- 
fore, must meet certain standards of 
quality which are severe than 
in many work. The 
metal must have maximum strength 
and homogeneity but at the same time 
must be easily machinable. The metal 
also should be throughout 


sizes. 


large 


more 


other lines of 


uniform 
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By H Cole Estep 


the casting in order that the large 
bearing surfaces frequently employed 
may wear evenly. Large areas of 
these castings, often hundreds of 
square feet, have to be machined and 
unless the foundry work is executed 
with unusual care and precision heavy 
losses may be incurred through the 
partial machining of defective pieces. 


Massive Lathe Beds 


Among the many large castings now 
being made for war purposes at the 
Niles tool works, perhaps the most 
interesting are the beds, headstocks 
and tailstocks for 102-inch gun lathes. 
One section of a bed casting for 
one of these lathes is shown in Fig. 3. 


There are five such sections in the 
complete lathe bed. Three of them 
are 9 feet 10 inches wide and 39 


feet in length, the other two being 
the same length but somewhat nar- 
rower. The partially completed mold 
for one of these sections is shown in. 
Fig. 2. These castings weigh 75,000 
pounds as they come out of the sand 
and 70,000 pounds when machined. 
In making castings of this character 
certain general principles are involved 
which apply to practically all heavy 
machine tool work. As a rule the 


castings cover a large area, with com- 
Therefore, 


paratively little depth. 


LATHE WITH GATES AND RISERS ATTACHED 
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they are molded in shallow’ pits and 
since most of the castings are el: 
tively flat only the- plainest sort of 
cover copes are necessary oweeps 
of the simplest possible construct 
are used to form the drag portions 


of the molds. 


Surfaces Require Care 


The surfaces of these castings must 
be practically without blemish. Un- 


usual attention, therefore, is directed 


to the facing sand. The natural fac 
ing sands which abound in the lower 
Miami valley are utilized At the 


Niles works the sand is mixed mechan- 


FIG. 2—SWEEPING OUT 
ically in a machine furnished by the 
Standard Sand & Machine Co., Cleve- 
land. The usually 
consists of 12 or 14 


to one of 


facing employed 
parts of sand 
coal. Of course it is 


use all 


not 
Old 


in equal propor- 


necessary to new sand. 
and new sand mixed 
tions has been found most satisfactory 
In extra large castings the facing is 
; floor 


inches thick, backed by 
of the 
In addition to imparting a good sur- 


sand 
usual character. 


face to the casting, the sand should 
have an open structure to take care 
of the gas generated by the large 


quantities 
big molds. For the same reason it is 
necessary to vent the 
and to provide 
the gases in all 


f metal poured into these 


cope 
the free 


directions. 


carefully 


for exit of 


It is impracticable to dry molds 
of the 1 


size required for the large 


A MOLD FOR ONE OF 
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castings made at the Niles Tool 


Works. It also has been found inex- 
pedient to use loam. All of the work 
is done in green sand and in order 


+ 


to protect the mold surfaces they are 


thoroughly and carefully skin-dried. 


The drying process penetrates to a 
depth of about 1 inch, and the sand 
is particularly well baked for the first 
half inch. The are 
means of oil-burning torches furnished 
by the Hauck Mfg. Co., Brooklyn, 
Ne OY. flat molds, similar to 
those shown in 2 and ll, 


Figs. 2 
corrugated 


molds dried by 


Large 
are 
sheets 
beneath which the flame of the torch 


covered with old 


THE BED 
is allowed to play during the drying 
process. This converts the mold into 
thus drying all parts uni- 
formly and effectively. It is custom- 
ary to dry each mold all night. 
Molds for castings such as those 
shown in Figs. 1 and 3 are carefully 
weighted to prevent any shifting dur- 
ing the pouring process. For this pur- 
pose large cast-iron blocks, 16 inches 
square and from 8 to 12 feet long 
re employed at the Niles tool works. 
These blocks are cast with 
pieces of shafting in each 
onvenience in handling by 
Each 


an oven 


short 
end 

means 
f crane: slings. block weighs 
5 to 9% tons. Enough blocks 
are piled on each mold to hold the 
cope and casting 


for 


Irom 


securely in place. 
Usually from three to four times the 
weight of the 
\ pile of these weights is 


casting is mecessary. 


shown in 


SECTIONS FOR A 
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the background of Fig. 2. 

For the successful production of 
machine tool castings it’ is 
necessary to pay particular attention 


heavy 


to the character of the metal. If the 
metal is unsatisfactory the best mold- 
ing practice in the world will not 


save the casting from the scrap heap. 
For castings of this character at the 
Niles tool works the cupola mixtures 
are’ proportioned to produce a metal 
containing approximately 1.70 per cent 


silicon, 0.10 per cent sulphur and 
0.70 per cent phosphorus. Gen- 
erally speaking, steel is not used 


in the mixtures. The customary 50-50 





102-INCH GUN LATHE 


pig and scrap mixture is employed. 
Both No. 2 and No. 3 pig iron are 
utilized in the proportion of 70 per 
cent No. 2 southern iron running 2.25 
to 2.75 per cent silicon and 30 per cent 
No. 3 northern iron running 1.75 to 
2 per cent silicon. Both and 

scrap are used, the propor- 
tions varying with the production of 
scrap in the foundry. Care is 
cised in purchasing scrap 
a uniform quality. 


home 
foreign 


exer- 
to insure 


Control Metal Quality 


Mr. 
control 


Baden believes in the practical 

of the cupola operations by 
the results shown in the machine shop. 
For this reason he keeps closely in 
touch with the machining department 
and watches the progress of his cast- 
ings through their finishing operations. 
Whenever any tendency toward hard- 
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FIG. 3—ONE END OF A 70,000-POUND GUN LATHE-BED CASTING SHOWING GENERAL DESIGN AND THE CHARACTER OF 
MACHINING REQUIRED FOR FINISHING 


ee 


FIG. 4—GUN LATHE-BED CASTING AS IT COMES FROM THE SAND IN THE FOUNDRY WITH RISERS ATTACHED— 
THIS CASTING IS A DUPLICATE OF THAT SHOWN IN FIG. 3 
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SiA-FOOL BORING MILL MOUNTING 34-FOOT TABLE 
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ness or other unsatis- 
factory features appear 
they are immediately 
corrected before they 
become serious. 

For large castings, 
such as those made at 
the Niles tool works, 
it is necessary to pour 
the metal as hot as 
possible and for this 
purpose the iron may 
be said to be super- 
heated in the cupola. 
It comes out of the 
spout sizzling white hot, 
probably 2500 degrees 
Fahr., and on account 
of the large ladles em- 
ployed, there is very little loss of heat 
between the cupola spout and the run- 
ners leading to the castings. In work of 
this character hot metal is the primary 
consideration to which coke consumption 
must be subordinated. Nevertheless, 
efforts are made at the Niles works to 
keep the coke consumption within satis- 
factory limits and for the three-month 
period ended Dec. 31, 1917, the melt- 
ing ratio was 9.51 to 1. 

As previously stated, the gun-lathe 
bed casting shown in Fig. 3 weighs 
75,000 pounds in the rough and 70,000 
pounds after machining. This cast- 
ing is so large that 34-inch must be 
allowed for finish on the machined 
surfaces. The metal sections range 
from 1 to 1% inches. This casting 
is 9 feet 10 inches in width and 39 
feet in length. It is that portion of 
the lathe bed which supports the head- 
stock. The general arrangement of 
the mold, which is swept out to con- 
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FIG. 10—A GROUP OF SEGMENT CORES FOR BORING-MILL 


TABLE MOLD 


form to the outside dimensions of the 
casting, is shown in Fig. 2. 

The flanges and webs of the three 
girders constituting the casting are 
formed by heavy dry-sand cores which 
are set in place after the drag por- 
tion of the mold is finished. Each 
core is made in an ordinary core box, 
rolled out on a plate and dried in an 
oven in the usual manner. The cores 
are properly rodded together and are 
filled with coke to insure free venting. 
In addition, a vent pipe extends up 
through the middle of each core. 
These pipes are so arranged that they 
come up through the joints in the 
cover cores forming the cope, thus 
affording a direct free passage for 
the gases from the interior of the 
mold to the atmosphere. These cores, 
which are merely large blocks of sand 
with suitable prints extending between 
the flanges of the castings on the drag 
side, are built-up on an iron founda- 
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tion arbor of lattice or 
grillwork construction. 

The cope for the 
gun lathe-bed mold con- 
Sists merely of a series 
of flat cover-cores held 
in place by the large 
square weights previous- 
ly described. 

Fig. 4 shows the 
lathe-bed casting as it 
appears just after com- 
ing out of the sand. 
The rods used to rein- 
force the cores are il- 
lustrated and the meth- 
od of gating also is 
clearly shown. The 
mold is gated at one 
end to bottom-pour runners which con- 
nect with the lower flanges of the 
casting. This insures the metal rising 
in the mold with the least tearing 
effect. At the same time any slight 
impurities will be carried to the top 
where they may be machined off. The 
arrangement of the gates, which are 
about 2 x 3 imches square, and the 
runners, is clearly shown in the fore- 
ground of Fig. 2. A pouring basin of 
suitable size is used in connection with 
the gate. There are four risers on each 
side of the casting as shown in Fig. 4. 
These risers are each 4 inches square 
and are joined to the upper flange 
of the casting. All of the work on 
one of these large molds is executed 
by two molders and a helper. Pneu- 
matic rammers are employed exten- 
sively. 

A heavy gun-lathe boring-bench 
casting as it comes from the sand is 
shown in Fig. 1. This bench rests on 











FIG. 11—BORING-MILL TABLE MOLD WITH SEGMENT 











CORES PARTLY SET 





the bed of the lathe and supports the 
boring bar during the operation of finish- 
ing the inside of the gun. This illus- 
tration clearly shows the method of 
gating the casting and the arrange- 
ment of the risers. Two bottom-pour 
gates attached to one end of the cast- 
eight risers are 


This casting is made ac- 


ing together with 


employed. 


Tae FOUNDRY 


This core is provided 
with eight rows of rods and two vent 
pipes. It is rammed by hand using 
core sand of standard composition. 
The total weight of the three parts 
of the table for the 36-foot boring 
mill, as they come out of the sand in 
the foundry, is 240,000 pounds, or 120 
tons. The reason for the segments is obvi- 


ing the core. 
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pola is used only as an auxiliary or 
for small, special heats. Fairly heavy 
charges are - employed, the metal 
charges for the three cupolas being 
3000, 4000 and 5000 pounds, respec- 
tively. A 6000-pound bedcharge is 
placed in the 68-inch cupola; the bed 
charge in the 60-inch cupola is 4700 
pounds and that in the 48-inch cupola, 
3500 pounds. 

In order to handle the large amounts 
of metal melted every day, special 
yard equipment has_ been provided. 
The supply yard, which is immediately 
adjacent to the building, is 91 feet 
wide and 450 feet long. It is served 
by two 10-ton Niles cranes with trol- 
leys protected from the weather. 
These cranes are employed to trans- 
fer the charges from the yard direct 
to the charging platform, as indicated 


in Fig. 13. The interior arrange- 
ment of the charging platform, to- 
gether with the scale and charging 


car, is shown in Fig. 14. This plat- 
form is of standard construction. Par- 
allel to the supply yard is a storage 
yard of equal size where large num- 








FIG. 12—CORE BOX FOR BORING-MILL 
TABLE CORE 
cording to the 


principles previously 


described, the mold being swept in 


a pit with a sweep of simple 
struction. The flanges and sides are 
formed by dry-sand cores which are 


con- 


set in the drag portion of the mold 
after it is completed. 


Large Boring Mill Tables 


Casting 


Some of the problems to be solved 
in casting a large boring-mill table 
are suggested by Figs. 5, 6, 7 and 8, 
which show sections of a 34-foot table 
for a 36-foot boring mill. Owing to 
transportation difficulties, the table is 
three including a 
center section and two side segments 


cast in sections, 


The top and bottom sides of the cen- 


ter section. which weighs  &3,000 
pounds, are shown in Figs. 7 and 8, 
while Figs. 5 and 6 show the cor- 


responding sides of one of the side 
sectors 

The method of making one of the 
molds for this work is illustrated in 
shows a mold for a 


Fig. 11, which 


102-inch tire mill. Like the gun-lathe 


nold, previously described, these 


molds are made in a pit using a plain 
cover core. The necessary ribs and 


+ 


configurations on the under side of 


the table are formed by core seg- 
ments similar to those shown in Fig. 
10. These segments are assembled 
in the mold as shown in Fig. 11. One 
of the core boxes employed on this 
work is shown in Fig. 12, which also 


illustrates clearly the method of mak- 














FIG. 13 


GENERAL ARRANGEMENT OF SUPPLY YARD SHOWING TRAVELING 


CRANE SERVING CHARGING PLATFORM 


ous. The melting equipment is an ex- 
ceedingly important part of the Niles 
foundry inasmuch as it furnishes the 
metal large 
castings that are continually made in 
his shop. Mr. 


required for the extra 
Baden states he has 

130-ton heats in a single day and 
could if run 350,000-pound 
cupolas are 


necessary 
heat Three provided, 


48, 60 and 68 inches in diameter inside 


yf lining, respectively. They were 
built by the Calumet Engineering 
Works. now a part of the Whiting 


Foundry Equipment Co., Harvey, IIl. 


These cupolas are rated at 7,.11 and 
1 tons per hour respectively, figur- 
ing from the time the wind goes on 
Under ordi- 


smallest cu- 


to the end of ‘the heat. 
lary circumstances the 


bers of flasks and heavy castings are 
stored. It is equipped with a 25-ton 
crane. 

The metal is handled from the 
cupolas to the molds in two 25-ton 
ladles, each of which will pour 45,000 
pounds clean. The ladles are handled 
by the foundry cranes and also by 
small Jeffery storage-battery trucks 
similar to that shown in Fig. 15. This 
also indicates the general arrangement 
of the melting department. 

The main bay of the foundry, which 
has a span of 60 feet, is served by 
three 30-ton Niles cranes and two 


3-ton traveling jibs. The side bay 


which is 60 feet wide, is served by 
four 10-ton traveling cranes and four 
3-ton jibs. 


30th the center and side 
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bays are 450 feet in extreme length. 

Some of the smaller castings made 
in this foundry, which would be un- 
usually large in an ordinary shop, are 
molded on a jar-ramming machine of 
35 tons capacity furnished by the 
American Molding Machine Co., Terre 
Haute. Ind. In addition, several other 
molding machines of various kinds are 
provided 


work. 


for smaller miscellaneous 


Bridging of a Small Cupola 
By W. J. Keep 

Question:—Our cupola is lined to 34 
inches and is provided with six tuyeres, 
8 inches wide and 6 inches high. These 
are located 10 inches above the sand 
bottom. Another row of six tuyeres is 
located 14 inches above the lower 
tuyeres and these are 4 inches square. 
After melting about six tons of iron, 
the flow of metal is retarded and a 
bridge forms about 14 inches above the 
upper tuyeres. The runs into the 
lower tuyeres and slag flows out of the 
tap hole. More 


iron 


iron than slag flows 
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any two tuyeres, but never have a tuyere 
directly above the slag Start the 


possible. 


hole. 


slag running as soon as Never 


let the iron rise high enough to run 
out of the slag hole, which in your case 
is too low. The lower tuyeres should 


be 12 inches above the sand bottom and 
the with 


when 


slag hole should be raised 


them. Your troubles will 


cease 


cn 
ww 


Eye Hazards in Industrial Operations 


The chief industrial hazard to eye- 


sight in the industries of the United 
States are discussed in a _ 150-page 
volume, published by the National 
Committee for the Prevention of 
Blindness, New York. It was com- 
piled by Gordon L. Berry, field sec- 
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FIG. 14—CHARGING 


PLATFORM SHOWING ARRANGEMENT 


OF SCALE AND 


CHARGING CARS 


out of the slag hole and, therefore, we 
have discontinued the practice of slag- 
ging. About seven tons of iron per 
heat is our limit, but we are anxious to 
more iron. Our heats last about 
two hours and 15 minutes. We charge 
20 pounds of limestone on each charge 


melt 


after one-third of the heat is off. Also, 
the lining burns out quickly. 
Answer:—You are doing remarkably 


well with a cupola of this size and you 
are operating your furnace at capacity 
and may expect bridging if 
more than I suggest closing 
the upper tuyeres. If do not use 
the slag hole, only charge limestone on 
the last three charges. 


you melt 


six tons. 


you 


However, 


you 
must learn to use the slag hole. This 
should be located below. but between 


you learn to slag properly and you 
then should be able to melt more iron. 
Limestone has a tendency to eat away 
the lining, and you should use only 
enough to give a fluid slag. The bed 


should be about 18 


above the 
lower tuyeres when you begin to charge 


inches 


iron, provided the upper tuyeres are 
closed. Do not make any changes other 
than suggested until you obtain good 
results and then you may reduce your 


iron charges to 1000 pounds or even !ess 
and coke 100 
pounds or slightly more. Avoid charg- 
ing dirt in any form and never charge 
the sweepings from the cupola platform. 


reduce the charges to 


Break the scrap as small as the pig 
iron. Your blast pressure is too high 
for a cupola of this’ size. 


FIG. 15—MELTING DEPARTMENT SHOW- 
ING LADLES AND STORAGE BAT 
TERY TRUCK 
retary of this 
co-operation of 
Bradshaw. 
ant to the 
Museum of 


the 


Thomas P. 


committee, with 
Lieut. 
formerly technical assist- 
director of the American 
Safety. Case reports il- 
lustrate each section, special dangers 
are described and recommendations 
are made for such changes of work- 
ing conditions, or installations of 
protective devices as have been found 
suitable for protecting workers. The 
following sectional headings indicate 
the scope of the book: Statistics 
of eye accidents, shipping operations, 
machine operations, abrasive wheels, 
sand-blasting, mushroomed tools, riv- 
eting, radiations from intense light and 
heat sources, ultra-violet rays in illu- 
minants, radiant energy in arc-welding 
and in molten metal, metallurgic op- 
erations, glassblowers’ cataract, infec- 
tions, gage glasses, acids and chem- 
icals, treatment of 
trial poisons, 


acid burns, indus- 


removal of dangerous 
fumes, vapors and gases, spray proc- 
ess hazards, alcohol, bottling 
accidents, mining and quarrying, agri- 


methyl 


cultural hazards, goggles, garment 
trade hazards, industrial lighting and 


the safety movement. 


A new metal crucible, 
patented and intended 


recently 
for the melt- 
ing of copper, brass and bronze, con- 
sists of an alloy of chromium, 12 
parts; nickel or cobalt, 60 parts; 
iron, 26, and manganese. 1.5 parts 








Annealing By Muffle and Pot Ovens Compared 


The Carbon 
leable Iron 


E know that carbon in any 
ferrous metal must exist in 
the form of combined carbon 


or graphitic carbon, or both. 


To go a step farther, we must admit 
that. after all, it 1s 


proportion and condition of 


principally the 
the 


what 


carbon 


which determines in class 
shall ultimately metal, 


that is, whether we shall call it wrought 


present 


we define such 


iron, steel, malleable iron, or gray iron. 


Therefore, it seems hardly necessary to 


state that the vital importance of car- 
bon in malleable iron cannot be over- 
estimated. However, the limitation of 
my subject does not invite any pro- 
longed discussion of this element except 
as it is affected by the annealing 


process. 


Combined carbon represents a condi- 


tion where practically all of the carbon 


present has, due to certain laws of 


metallurgy, gone into solid solution with 


iron, forming iron carbide, or, in mal- 


leable practice, what is generally known 


as hard iron. Had the greater part ot 
the carbon not gone into solid solution, 
an ordinary gray iron casting would 
have been the result, representing a 


free graphite, combined 
iron. Here, the 
graphitic 


composition of 


carbon and pure car- 


bon would largely exist as 


carbon. The former represents a proper 
composition for annealing while the lat- 
ter the 
physical properties. 


does not possess requisite 


Annealing Process Defined 


that the 
iron 


Then, we may consider an- 


nealing of malleable cast consists 


of heating a hard iron 


proper chemical composition to a « 


of temperature where practically all 


the iron carbide is dissolved from solid 
solution, without subsequent — fusion, 
after which the casting is allowed 

cool to handling temperature, 150 to 300 
degrees, Fahr., under conditions that 


will permit the carbon precipitate as 


minute graphite deposits in a texture of 
practically pure iron. In other words, 
the annealing process is simply a precip 
itation conversion of carb which 
had previously been driven in solid 
solution with iron; but, this conversion 
is most always accompanied by a loss 


of carbon, and it is this removal of 


carbon that later on we are to discuss. 


As briefly 


outlined herein, the annealing 


Bost 


sundrymen’s Ss 


Pre sente j it the conventiotr 


American F 


ciatior 


Losses By These Two Methods of Treating Mal- 
Are Discussed and Test Results Are Presented 


process seems simple; there 
that may interfere 
with the perfect conversion of the car- 


bon, some of which we will discuss in 


very yet, 


are 


many conditions 


the following order: Hard iron com- 
position; annealing temperatures; time 
required to dissolve iron carbide; rate 


of cooling; and removal of carbon in 


the anneal. 


Hard Iron 


Composition 


In the first place, the analyses of the 
hard iron composition must come within 
certain specified or ratio limits or the 
iron carbide will not completely 
under ordinary annealing tem- 
To establish limits is 
not the purpose of this discussion. 
the 
that 


dis- 
soly e 
peratures. these 
For 
sake of brevity, 


they 


we must assume 
known. However, it 
might be appropriate here to state that 
a hard iron composition figured on the 
silicon alone is no better than guess- 
work, so far as obtaining uniform phys- 
ical results in the annealed product is 
concerned. In fact, the uniform 
results can obtain only where we know 


are 


most 


with some degree of accuracy the total 
carbon content in the hard iron, and 
such knowledge is not readily available 
without the total carbon analyses of the 
pig iron, which, due to its high 
variable carbon content, determines 
percentage of the various grades of 
that can be carried in 
mixture. Blast 
reluctant to 
carbon 


and 
the 


material 
melting 


scrap 
the furnace 
furnish 
analyses of pig 
is a matter of vital 
importance to the successful production 
of high-grade malleable 


operators are 
the 


which 


or 
guarantee 
iron, such 
iron castings 
[I hope it will merit thorough in- 
vestigation by a thoroughly competent 
committee. 


+} + 
(nat 


Annealing Temperatures 
In the matter of annealing tempera- 
tures for malleable cast iron, much de- 


nds upon the chemical composition of 
the hard iron. Ordinarily, the iron cat 
bide commences to be affected 
after the temperature has reached ap- 
proximately 1250 degrees Fahr., but the 
chemical forming the 
not greatly weakened until a 
ture of at least 1400 degrees is 
In fact, it is, for 
able to the 
ably than 
table 
considered safe maximum and minimum 


slightly 


union carbide is 
tempera- 
reacl ( d. 
many desir- 
temperaturé 

1400 


shows 


reasons, 
consider- 
“The 


may be 


run 
higher degrees. 


following what 
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By Joseph B Deisher 


annealing temperatures for both pot and 
muffle type ovens: 


Maximum Minimum 

degrees degrees 

Fahr. Fahr. 

POG OUGE.-icteaneseuaas 1650 1450 
BRGING OCG ok cicnsaeeee 1700 1500 
Exhaustive tests have shown that 


prolonged annealing has no detrimental 
effect upon the physical strength of the 
product, unless the temperature is run 
high, in which case troubles, 
numerous to mention, may result. 

longed or repeated annealing at high 
temperatures, however, will have a 
growing tendency to produce a pearlite 
rim, which seriously interferes with ma- 
chining operations, but the unreasonable 
length of time required to produce the 
rim, under normal annealing conditions, 
eliminates this as a disturbing factor. 
Therefore, it would seem only reason- 
able to assert that when malleable cast 
iron is seriously over-annealed it is 
usually because the temperature has 
been run too high rather than too long. 
However, on the other hand, it is, I 
believe, also a assertion to state 
that so far as annealing is concerned, 
more poor-grade malleable cast iron is 
produced as the result of under-anneal- 


too too 


Pro- 


safe 


ing than over-annealing. If the tem- 
perature limits given are adhered to 
and good results do not obtain the 


trouble is not directly due to annealing 
temperatures. 


Heat Distribution 


Heat distribution sometimes brings up 
a troublesome problem, the difficulty be- 
ing to reach the minimum temperature 
at the coolest point in the oven without 
exceeding the maximum temperature at 
the hottest point. This is largely a 
matter of oven design, and unless any 
points in the oven can be held 
within the limits herein prescribed, there 
is something radically wrong with the 
oven, or the manner in which the bur- 
den is arranged. The trouble might be 
that the flues are not clean. 

For reasons not generally understood, 
it has been found necessary to hold 
castings at annealing temperature from 
60 to 72 hours before the cooling 
process is commenced. Otherwise, the 
result will almost invariably show that 
the iron carbide has not been completely 
dissolved; that is, the annealed casting 
will show that a portion of the carbon 
remains in solid solution, -as combined 
carbon, causing a brittle, inferior 
product unfitted for further operations. 


two 
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It would seem probable that the chem- 
ical union forming the solid solution of 
carbon in iron is not thoroughly dis- 
solved immediately after the annealing 
temperature has been reached, or, if the 
iron carbide is completely dissolved in 
less than 60 hours, we have yet to dis- 
cover the means of preventing a por- 
tion of the carbon from re-combining 
when the casting is cooled to handling 
temperature. Then, assuming, for the 
sake of argument, that it has been found 
necessary to hold the castings at anneal- 
ing temperature for 60 hours, three 
questions arise which should invite in- 
teresting discussion, namely: 

1—Are 60 hours actually required to 
dissolve the iron carbide? 

2.—Does the iron carbide dissolve in 
less than 60 hours, the balance of the 
allotted time being required for pre- 
cipitation of graphite carbon? 

3.—Does the precipitation of graphite 
carbon immediately follow the gradual 
dissolution of the iron carbide, requiring 


60 hours to complete the conversion 
process? 
I would answer the first question 


negatively. It is my opinion that dis- 
solution of the iron carbide is largely a 
matter of heat penetration, particularly 
where the muffle type oven is used. In 
the pot oven, there is little doubt but 
that the nature and composition of the 
packing material affects the dissolution 
of the iron carbide, which assumption 
is in part at least borne out by the fact 
that malleable annealing can be success- 
fully conducted with this type of oven 
at approximately 50 degrees lower tem- 
perature than is required in the muffle 
oven. This does not necessarily mean 
that the temperature at which the iron 
carbide is affected in the pot oven is 
lower than in the muffle oven. In the 
pot oven, after say 1400 degrees tem- 
perature is reached, it would seem that 
the effect of the oxide packing material 
tends to hasten the dissolution of the 
carbide at a lower ultimate temperature 
than is required in the muffle oven. In 
other words, I believe that by skillful 
manipulation of oven temperatures, the 
iron carbide can be dissolved in less 
than 60 hours after annealing the tem- 
perature has been reached. 


Dissolving Iron Carbide 


In regard to the second question, I 
am inclined to believe that the iron 
carbide can be dissolved in less than 60 
hours, and that it is the obstinate or 
lagging precipitation of graphite carbon, 
at the usual annealing temperature, that 
delays the conversion process, under 
present practice. Then, assuming that 
such is the case, the question arises as 
to the state of the carbon between dis- 
solution and precipitation. In my opin- 
ion, after the annealing temperature has 
thoroughly penetrated the entire body 
of the hard iron casting, the chemical 
union forming the iron carbide is so 
weakened that the rate of cooling deter- 


‘slow, allowing plenty of time 
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will remain 
combined carbon or 
will precipitate as graphite carbon. In 


whether the carbon 


in solid solution as 


mines 


other words, after dissolution of the 
iron carbide, I believe that the carbon 
exists in a semisoluble’ state, from 


which it will precipitate as graphite if 
cooled under proper conditions. é 

It is doubtless unanimously agreed 
that the third question covers, in a gen- 
eral way, about what really happens. 
In fact, practical tests have shown that 
where test wedges were removed from 
the oven at regular intervals before 60 
hours had elapsed after the annealing 
temperature was reached, combined car- 
bon was almost invariably found to 
exist in direct proportion to the length 
of time the wedges were held at or 
above annealing temperature. How- 
ever, this does not prove conclusively 
to me that 60 hours are actually re- 
quired to completely dissolve the iron 
carbide. On the other hand, I am in- 
clined to believe that in the test wedges 
just referred to the annealing tempera- 
ture had not completely and uniformly 
penetrated the entire body of the metal 
and also in removing the wedges from 
the oven before the regular period for 
annealing was completed the cooling 
was too rapid. In other words, had 
the annealing temperature been as high 
as the castings would stand at the be- 
ginning of the anneal and the wedges 
that were withdrawn before 60 hours 
of annealing had been completed, cooled 
very slowly, the results would doubtless 
have shown that a_ greater percentage 
of the carbon had precipitated as 
graphite. 


An Interesting Occurrence 


In this connection, I recall an incident 
where by accident the arch forming a 
muffle chamber in a muffle type oven 
fell in and the fire had to be shut off 
about 36 hours before the regular time. 
The stack damper and the oven were 
sealed up practically air-tight and al- 
lowed to cool down as slowly as pos- 


sible, with the result that when the 
oven was opened the castings were 
found to be fairly well annealed. The 


carbide appeared to be completely broken 
up, but there were scarcely a trace of 
decarbonization visible without the aid 
of a microscope. This condition I at- 
tribute to the fact that the annealing 
temperature was high when the accident 
occurred and the cooling was extremely 
for the 
precipitation of graphite. It might also 
be of interest to know that the castings 
were not scaled. Professor Touceda has 
done some very enlightening research 
work along this line, but it has occurred 
to me that some of the conclusions he 
has arrived at in regard to the length 
of time required to break up the iron 
carbide, may, after further experiments, 
be altered by the effect of higher initial 


annealing temperature and slower rate 
of cooling. It should be thoroughly 
understood that I take no exception to 
the conclusions he has reached, based 
upon the experiments as_ they 
made. 

We must realize that one of the 
greatest drawbacks to the malleable in- 
dustry is that it takes too long to an- 
neal the castings. While my experience 
in malleable annealing has not gone far 
enough to justify any revolutionary re- 
sults, there is no doubt whatever in my 
mind, but that the time required under 
present practice for this operation can 
be very materially reduced. To that 
end, if the presentation of this paper 
stimulates discussion and exchange of 
opinion regarding the points brought 
up, its purpose will have been accom- 
plished. 


were 


Rate of Cooling 


Aside from the absolute necessity of 
first completely dissolving the iron car- 
bide, the rate of cooling is, in my esti- 
mation of the utmost importance, 
particularly where it is desired to com- 
plete the annealing process in the 
shortest time possible. 

It is generally considered that the 
sooner the castings can be brought to 
annealing temperature, the better; but 
the same role does not hold true in 
the matter of cooling to atmospheric 
temperature after the annealing tem- 
perature has been reached and held for 
the required time. After the iron car- 
bide is dissolved, the object then is to 
cool the oven under such conditions as 
will prevent recombining of the car- 
bon. If cooled too fast, all the carbon 
will not precipitate as graphite. 

Practical tests have shown that the 
recalescence point in cooling malleable 
cast iron from annealing temperature is 
slightly under 1400 degrees Fahr. 
Plotted cooling curves have shown that 
at this temperature there is an abnormal 
liberation of heat from source, 
presumably the result of rapid precipi- 
tation of carbon, first as graphite, then 
as carbon monoxide and carbon dioxide 
gas, depending upon the amount of 
oxygen present; hence, the ultimate re- 
moval of a portion of the carbon, as 
will be mentioned later. Therefore, we 
will establish 1390 degrees Fahr. as the 
critical point in cooling for annealing 
malleable cast iron, that is, the point 
in annealing at which graphite will pre- 
cipitate with most rapidity. 


some 


Holding at Critical Point in Anneal 


It is held by some authorities that, 
after the iron carbide is completely dis- 
solved, the castings should be held at or 
slightly above the critical point in cool- 
ing for several hours in order that the 
precipitation of graphite carbon may 
be more complete, the theory being that 
graphite carbon will precipitate with 
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more rapidity the nearer the critical 
just referred to is approached. 
Contrary to: such theory, it is the prac- 
tice of some foundrymen to run the 
temperature to the highest point just 
before the fire is shut off; then seal 
up the oven and, as they express it, 
“allow the castings to soak.” To my 
mind, such practice is quite the reverse 
of wkat it should be. In other words, 
I am inclined to believe that the nearer 
the temperature of 1400 is reached in 
cooling, the more favorable become 
conditions for the precipitation of 
graphite carbon, providing, of course, 
the temperature has previously reached 
the point where all iron carbide 
dissolved. Therefore, it would seem 
the better practice to reach the highest 
temperature at the beginning of the an- 
neal, such temperature to be held until 
the iron carbide is dissolved; then, 
. gradually drop to 1400 degrees, a tem- 
perature which some believe will better 
favor the precipitation of graphite car- 
bon. This would also lessen the dan- 
ger of warping. In fact, I would not 
be at all surprised that, when the tem- 
perature is run high at the end of the 
anneal, some of the carbon is, due to 
being more nearly soluble in iron and 
lack of time in cooling, forced back into 
solid solution as combined carbon which 
would otherwise have precipitated as 
graphite had the temperature not been 
run so high just before the cooling 
process was commenced. In some cases, 
where the sulphur-manganese ratio may 
not be properly balanced in the hard 
iron composition, such practice is also 
much more apt to produce a pearlite 
rim or picture-frame fracture, a source 
of extreme annoyance where the cast- 
ings have to be machined. However, 
this condition is rarely, if pro- 
duced by annealing alone, except where 
the annealing is prolonged almost in- 
definitely or the temperature run en- 
tirely too high. 


point 


was 


ever, 


Graphite Carbon Precipitation 


A feature which might have been 
mentioned in connection with establish- 
ing the critical point in cooling is that, 
while approximately 1390 degrees rep- 
resents the point in temperature at 
which graphite carbon precipitates with 
most rapidity (assuming, of course, that 
the iron carbide has been dissolved by 
subsequent heating at higher tempera- 
ture), it does not necessarily follow 
that the precipitation of graphite ceases 
immediately the temperature drops be- 
low 1390 degrees. In fact, the precipi- 
tation of graphite carbon, in some cases 
may continue until the temperature 
drops to 1242 degrees, below which tem- 
perature all precipitation is arrested. 
Therefore, in reality, 1242 degrees is the 
critical point for dissolution of the iron 
carbide; or, in other words, this is the 
temperature at which the chemical union 
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forming the carbide commences to 
weaken upon heating and is also the 
point at which the precipitation of 
graphite carbon ceases upon cooling. 
Malleable iron annealing could not be 
successfully conducted at either 1390 or 
1242 degrees temperature, if at all, due 
to the length of time that would be re- 
quired to dissolve the iron carbide; and, 
therefore, these temperatures are ex- 
tremely important only in the matter 
of cooling the castings from annealing 
to handling temperature. 


Cooling From Critical Point 


As to the effect of further cooling 
between the temperature of 1242 degrees 
and handling temperature of the cast- 
ings, this, I believe, depends solely upon 
the condition of the carbon when the 
temperature of 1242 degrees in cooling 
was passed. Where combined carbon is 
present, the effect of the rate of cooling 
upon that part of the structure repre- 
senting the carbide would be about par- 
allel to the tempering of a 
soft steel of the same carbon content, 
heated and cooled under similar condi- 
tions. In other words, the more rapid 
the cooling, the harder would become 
the crystallization of the carbide and, 
consequently, the more brittle the cast- 
ing; and, vice versa. Were all the car- 
bon in graphitic form at 1242 degrees, 
the cooling might be forced to handling 
temperature without detriment to the 
physical characteristics of the metal. 
This is based upon the theory that iron 
and free carbon are not readily, if at 
all, soluble at 1242 degrees Fahr.; 
therefore, the formation of iron carbide 
is impossible, and where there is not 
combined carbon present in ferrous 
metal it can usually be hardened very 
little by tempering. As a practical test a 
well-annealed malleable test wedge was 
heated in a hand-forge to a cherry red 
and quenched in cold water, without 
the slightest effect upon the ductility of 
the metal or condition of the carbon. 
Then, a duplicate wedge was heated to 
a slightly higher temperature and cooled 
under the same conditions, with the re- 
sult that the carbon was _ re-combined 
and the metal very brittle, showing a 
steely, white fracture. In the first test 
the critical point was not reached where 
the iron and free graphite were soluble; 
and, as practically no carbide was pres- 
ent to commence with, the metal was 
not hardened to any noticeable extent 
by temperature. In the second test it 
would seem that the temperature was 
reached where the free graphite became 
dissolved in iron and by sudden cooling 
through the critical range was forced 
into solid solution as combined carbon, 
which composition was still further har- 
dened by tempering. 

The point which I wish to make clear 
is that where conditions have been ideal 
for conversion of the carbon, more lib- 
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erty can be taken in cooling the cast- 
ings from 1242 degrees Fahr. to hand- 
ling temperature, thus saving consider- 
able time at present allowed for gradual 
cooling through the same range of 
temperature. _ 

It is possible to accomplish the con- 
version or annealing process without 
removing any carbon, but, as this is 
neither practical nor desirable, it will 
not be discussed. The removal of car- 
bon is entirely the result of oxidation; 
and, where no oxygen is present, no 
carbon can be removed. Oxygen for 
the removal of carbon in malleable iron 
annealing is supplied usually by an 
oxide packing material or by air, de- 
pending upon the type of annealing 
oven used. 

For years it was thought that mal- 
leable iron annealing could not be ac- 
complished unless the hard iron castings 
were packed in iron-oxide scale; but, 
as the tonnage of the industry rapidly 
increased, this packing material became 
harder to obtain, with the result that 
today most any kind of refractory ma- 
terial is used in the place of iron-oxide 
scale, and with comparatively good re- 
sults. Some plants have even gone so 
far as to adopt the muffle-type oven, 
where no packing material is used. The 
castings are simply stacked in the oven 
and protected from contact with the 
flame by muffle chambers or by covering 
with sheet-iron plates and sand or scale. 
Practically the only difference in the 
results obtained is thac more carbon is 
removed from the casting where a 
strong oxide packing material is used. 


Regulating the Carbon 


While decarbonization or the removal 
of carbon in the anneal is in most cases 
desirable, some, I am afraid, are dis- 
posed to overestimate its importance. 
In other words, it is the complete con- 
version rather than the removal of 
carbon in the anneal that determines 
the malleability of the product. It is a 
well-known fact that the higher the 
total carbon content in malleable cast 
iron (even though the conversion in 
the anneal be perfect), the lower will 
be its ultimate strength, the strength 
being affected in direct proportion to 
the minute cavities made necessary for 
graphite deposits in the ferrite struc- 
ture. Even so, it does not necessarily 
follow that the removal of carbon in 
the anneal is absolutely essential to the 
production of high-grade malleable iron. 
While at least a small amount of carbon 
will always be removed in the anneal, 
the total carbon should be regulated in 
the white iron—a fact which cannot be 
too forcibly impressed upon those who 
desire to maintain a high-grade product. 

While possibly somewhat foreign to 
my subject, the statement just made 
again emphasizes the importance of 
knowing the carbon content of the pig 
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iron entering into the mixture when 
charged into the melting furnace, inas- 
much as the color method for making 
preliminary carbon tests, as used in steel 
practice, cannot be employed by the 
malleable melter, because the total car- 
bon in hard iron is so much higher than 
in steel. Unless the total carbon can 
be. regulated with some degree of accu- 
racy and more than guesswork in the 
melting mixture, the hard iron will not 
be of such consistency that we can 
reasonably expect uniform results in 
the anneal, regardless of the type of 
oven or annealing practice employed. 
Therefore, I again call to the attention 
of the association a most valuable ser- 
vice which can be performed for its 
malleable members by setting into mo- 
tion some plan for a united request or 
demand upon pig iron dealers to fur- 
nish and guarantee the total carbon 
analyses, as well as the various elements 
which it is their present practice to 
supply. 

To further emphasize the importance 
of regulating the total carbon in the 
hard iron, I can state as an absolute 
fact that the best malleable cast iron 
never results from a hard iron com- 
position in which the total carbon is 
around 3 per cent, regardless of the 
amount of carbon removed in the an- 
neal. However, in this connection, cau- 
tion should be used not to run the 
carbon too low, or trouble will result 
from other sources. If the total carbon 
is allowed to go below 0.20 per cent in 
the hard iron, the iron carbide will not 
dissolve under ordinary annealing tem- 
peratures, which is only one of the 
numerous troubles that will result from 
running the carbon too low. 


Repeated Annealing Effect 


In another part of this paper the 
statement is made that prolonged an- 
nealing will have no detrimental effect 
upon the physical strength of malleable 
cast iron, unless the temperature is run 
too high; also, that the removal of car- 
bon in the anneal is not essential to 
the production of high-grade malleable 
iron. These statements are best corro- 
borated by a series of practical tests 
conducted by Prof. Touceda, to whose 
liberal generosity I am indebted for 
many favors. In one of these tests 
eight test wedges were poured from 
the same ladle of iron and annealed in 
such manner that one of the wedges 
was annealed eight times, one seven 
times, and so on down the line until 
one of the wedges received only one 
anneal. Physical tests showed _ that 
there was practically no difference in 
ductility between the wedge annealed 
once and the one annealed eight times: 
and, after each successive anneal, the 
physical test showed but very little 
comparative variation in strength. Upon 
analytical examination. however, it was 
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found that the total carbon was di- 
minished by each successive anneal— 
the first anneal showing a total carbon 
of 1.40 per cent, while the eighth anneal 
showed that only 0.22 per cent of car- 
bon remained. The test showed con- 
clusively that the consistent removal 
of carbgn in each successive anneal did 
not improve the quality of the product; 
and, at the same time, it demonstrated 
that prolonged or re-annealing, under 
normal conditions, will not affect the 
strength of the metal. 


Muffle Oven Versus Pot Oven 


There are two types of ovens gen- 
erally used for annealing malleable cast 
iron; namely, the muffle oven and the 
pot oven, either of which has its par- 
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Among the objections to the muffle oven 
may be noted the following: 


1—On account of the heat having to 
penetrate the brick arch forming the 
muffle chamber, it requires somewhat 
longer to bring the castings to anneal- 
ing temperature. 

2—Not being supported by packing 
material, the castings are more apt to 
become warped or distorted. 

3.—There is more danger of the cast- 
ings becoming scaled, due to air leaking 
into the muffle. 

4—Small and delicately constructed 
castings cannot be annealed in this type 
of oven unless they are packed in 
trays. 

The muffle type oven is particularly 
adapted to annealing medium and heavy 
castings, where packing material is not 
necessary to prevent warping and where 





Total carbon in hard iron 
Combined carbon after anneal 
Graphitic carbon after anneal 
Total carbon after anneal 
Total carbon removed in anneal 


Tensile strength, pounds per square inch 
Elastic limit, pounds per square inch 
Elongation, per cent in 2 inches 





Comparative Results of Pot Oven and Muffle Oven Annealing 


Wedge test, length of butt in inches...... 


eT ee 2.63 2.63 2.63 
Lonvasawueuw ee 0.53 0.13 0.05 
Cine aabarwe cad 1.7 1.85 2.12 
Pearse ous sean 2.28 1.98 2.17 
Sa dudadcme ve 0.35 0.65 0.46 
Sa aha ae eee ‘ 2% 2% 2 
Wecdewhedas 49,448 50,044 49,542 
naan aac ataate 38,746 37,122 37,398 
eeaaats 6.3 6 7.3 


MUFFLE 
POT OVEN OVEN 
Mild Strong Without 


packing, packing, packing, 
percent percent percent 








ticular advantages and disadvantages. 
The typical muffle oven is in reality an 
oven built within an oven, that is, the 
construction of the outside oven, or 
oven proper, is very similar to the pot 
oven, except that it encloses two small 
arches, separated by a partition, which 
form the muffle chambers in which the 
castings are placed for annealing. When 
filled with castings, the muffle chambers 
are sealed up as nearly air-tight as 
possible. The fire-box is arranged usu- 
ally at the rear end of the oven in 
such manner that the flame passes di- 
rectly over the arches of the muffle, 
returning through specially constructed 
flues in either side-wall and underneath 
the floor to the main stack flue at the 
back end of the oven directly underneath 
the fire-box. There is, of course, a 
damper in the base of the stack for 
regulating the distribution of  héat 
throughout the oven, which is a simple 
matter if the flues are kept clean. The 
pot oven is nothing more nor less than 
the muffle oven, minus the muffle cham- 
bers. 


Advantages and Disadvantages of 
Muffle Oven 


The principal advantages in favor of 
the muffle type oven are the elimination 
of labor required to pack, handle and 
shake-out the pots, cost of packing ma- 


terial, expense of renewing pots, etc. 


a small amount of scale on the castings 
is not a serious objection. For this 
class of work the muffle type oven has 
everything in its favor. 

The pot oven is used by some foun- 
drymen probably because they have 
never tried any other method of an- 
nealing; by others, because the nature 
of their work requires that the castings 
be annealed in packing. There is no 
doubt but that the pot anneal produces 
a cleaner and better casting for ma- 
chining or nickel-plating, but so far as 
physical strength is concerned, the pot 
oven has no particular advantage over 
the muffle oven. Of course, the princi- 
pal objection to the pot oven is the 
expense and inconvenience of packing 
the castings in pots. However, where 
light and intricate castings are to be 
annealed, I can suggest no alternative. 


Tests of Packing Material 


For the purpose of further proving 
certain statements made in this paper, 
I had cast from the same ladle of iron 
a set of 30 test wedges and 30 tensile 
test bars. These were annealed in 
three lots of 10 wedges and 10 tensile 
bars each. Two lots of 
were annealed in a pot 


these tests 
oven, one lot 
being packed in mild packing material 
and one lot in strong packing material. 
The mild packing material was mill 
scale mixed with coke breeze: the 
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strong packing material was iron-oxide 
scale. The third lot of 
nealed in a muffle 
packing material. 
sults are 
table. 
Total 
termined 
water. 


tests was an- 


type oven, without 
The comparative re- 
in the 


shown accompanying 


carbon in hard iron was de- 
from hard iron shot, cast in 
The carbon determinations after 
anneal were made from drillings taken 
entirely through the butt 
The test wedge 


end of test 


wedges. was 6 inches 


long, 1 inch wide, %%4-inch thick at the 
butt, and tapered to a wedge point. 
The tensile test bars were round, 5- 
inch in diameter. Each of the tests 
El I A 
ELDING cast iron by the 
electric arc has been charac- 


terized by many iron 

foundrymen and 
cerned in machining such welds, as a 
problem of uncertain results due to the 
lack of knowledge of the 
iron and the proper methods of pro- 
cedure. Since cast iron fuses at a 
temperature than steel, the heat 
treatment, as applied in welding, is an 


gray 
those 


con- 


nature of 


lower 


important factor and must be borne in 
mind, if good results are to be ob- 
tained. There are two methods of 
welding cast iron with the electric arc, 
namely, by the metallic electrode and 
the carbon electrode. Each method has 
its limitations and work to be welded 


should be governed accordingly 
Metallic Method of Welding 


By the metallic method, almost any 

defect or 

remedied, providing the casting is clean 

and of iron. A steel 
I 


from % to % 


break can be repaired or 


good gray wire, 


inch in diameter, gen- 


erally is used as filling-in material by 
the metallic method. Some grades of 
cast iron are of such poor composition, 


that it is almost impossible to weld 


them by either process. The metallic 
method has played a prominent part in 
welding cast iron for marine and rail 


road service, especially where tensil 


streneth is essential. It imparts so lit 


tle heat that the strains, which = art 
usually set up by electric welding, ar¢ 
iot considered detrimental While it 
must be admitted, that it a slowe! 
process than the use of carbon 
elec it has many advantages ovet 
that method. Work can be welded in 
position without dismantling, whether 
overhead. vertical or horizontal. 

For iron foundries and machine shops 


the writer is of the opinion that the 
advanta: 


Howeve rs eee 


carbon electrode possesses 


ve 


the metallic process. ° 
metallic 


plants the 


I electrode 
these I l 
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represents the average for 10 bars, five 
of them having been annealed near the 
roof and near the floor of the 
oven, about midway between front and 
back end. 

Unfortunately, the heat from which 
the above tests were poured was too 
high in both carbon and manganese to 
produce an extremely ductile and tough 
material. However, it accomplished the 
purpose for which the tests were made. 

By reference to the tabulated results, 
it will be noted that the mild packing 
material removed less carbon than the 
strong packing and that more combined 
carbon remained in the iron annealed in 


five 


eldng Applie 


By B W Bowers 


should be available, as there are num- 
erous defects that can be welded to 
better advantage than with the carbon 
electrode. The writer intends to dis- 
cuss the carbon method as applied to 
foundry work for repairing defects due 
to shrinkage, sand spots, broken corners 
or lugs and defects that appear during 
machining. 

The range of work adapted to carbon 
welding is somewhat smaller than that 
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FIG. 1—PLAN 
ROUNDING 


VIEW OF MOLD 
THE PART TO BE 
WELDED 


SUR- 


of steel, due to the numerous difficulties 
effected by the sudden expansion and 
contraction of the metal in the welding 
area. 

The 


welds on 


most common faults with carbon 


cast iron are hard 
to the lack of adequate heat and proper 


filling-in 


spots due 


material. 
metal 
sulting in small cracks. 


Overheating CX- 


inds the near the welding zone, 


The majority 


these difficulties can be elimin ted 
easily, if the work is given careful con- 
sideration and by exercising the neces- 
sary skill and taking all possible pre- 
cautions. The greatest drawback to 


1 


welding cast iron with 
cannot 


the carbon arc is 
welds 
sured on defects that are over 4 inches 
soft weld, the 
must be 


that soft always be as- 


in area. To obtain a 


filling-in material kept in a 


* defect 
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mild packing, which strengthens the 
statement previously made that in addi- 
tion to removing more carbon the oxide 
packing material has a tendency to 
hasten the dissolution of the carbide 
after annealing temperature has been 
reached. I would also call attention to 
the fact that, while the muffle type 
oven removed less carbon than the 
oxide packing material in the pot oven 
did, the conversion of carbon in the 
muffle oven was more nearly complete 
This, in conjunction with the results of 
the physical tests, proves that it is the 
conversion rather than the removal of 
that produces the ductility. 


to Cast Tron 


carbon 


liquid state until the weld is completed 
and should be covered immediately with 
hot sand to retain the heat. On defects 
larger than 4 inches in area, the flame 
of the arc cannot play over the entire 
surface at one time, which robs the 
weld of the proper degree of heat. 
Therefore, the metal is chilled and this 
results in hard spots. Defects larger 
than 4 inches should be welded by the 
metallic method, especially where ten- 
sile strength is an important factor. 
However, welds have been made on cast 
iron with the carbon arc, that showed 
a greater tensile strength than the 
original metal, but as such results could 


not always be repeated, it should be 
corsidered as possible, but not prob- 
able at all times. 


Welding a Defective Casting 


To follow the process carefully, it 
might be well to illustrate the welding 
of a defective casting. It will be as- 
sumed that a shrink hole is to be 
welded, 3 inches in diameter and about 
1% inches deep, the section of 
being about 3 inches thick. First, the 
must be cleaned out, removing 
all foreign substances, such as_ oil, 
sand. This should be done 
with a pneumatic tool and should not 
be burnt out by the electric arc which 
would cause unnecessary strains and 
possible hard spots. The weld is act- 
ually cast by the are and must be made 
in molds cut from 
material, 


metal 


grease or 


graphite or other 
defect. 


Graphite is preferable to carbon having 


carbon enclosing the 
a lesser tendency to cause porous welds 
and is considerably cheaper than the 
Burnt graphite crucibles 
can be used to advantage. The mold is 
made to conform to the outline of the 


other material. 


defect and is cut about % or ™% inch 
larger than the width and length of 
the section to be repaired. The mold 


should be«from ™% to % inch high and 
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is set over the defect as shown in Fig. 
1. 


All cracks and crevices must be 
closed with a paste made from two 
parts of pulverized carbon and one part 
of silicate of soda (liquid glass) to pre- 
vent the molten metal from spreading, 
during the progress of welding. This 
paste is spread around the outside of 
the mold and is pressed against both 
casting and mold, as shown in Fig. 2. 
When the heat strikes the paste, it 
hardens and holds the mold tightly in 
place. 


Preheating the Casting 


It is mecessary to preheat cast 
iron prior to welding, in order te 
relieve the strains set up by the 


application of the arc. If the section 
to be welded is thin, a little warming 


is sufficient. Preheating the casting 
can be accomplished by a gasoline 
torch, allowing the defect to _ store 


enough heat to burn a fine stick. After 
preheating, the welding operation must 
be commenced immediately to avoid the 
loss of heat that has been stored in the 
casting. The filling-in material should 
consist of sticks, about 34-inch square, 
cut from coarse-grained charcoal pig 
iron, not recast. Sticks or rods that 
have been recast chill and are hard, 
resulting in blowy, unmachinable welds. 
The pig iron must be high in silicon 
which leaves the weld in a soft condi- 
tion. The welding material should be 
low in manganese and sulphur, the fol- 
lowing analysis giving excellent results: 


Per cent 


Combined carbon ....cececsecee 3.20 
pr rere 0.26 
CE. ct endasdcwasscduewwars 3.86* 
UE. a heck cb ca cede ceusenys 0.018 
PURO sci cde eniicnsenas 0.036 


*As high as 12 per cent. 
The filling-in material is used in the 
same manner as when welding a steel 
casting with a steel wire or rod. 
When welding large defects the pig 
iron sticks may be broken into small 
pieces, approximately 34-inch long. Sev- 
eral pieces are laid into the defect and 
melted, which may be repeated until the 
molten metal is near the surface, when 
feeding with the stick can be resumed. 


The metal must be kept in a_ liquid 
state throughout the welding operation 
and should not be allowed to cool as 


this produces hard spots. Therefore it 
is essential that the weld be completed 


without interruption. Sharp carbons 
for the electrode are recommended, to 
concentrate the flame at a narrow 


point, thereby eliminating an irregular 
and fluctuating arc. The current for 
a weld of this size should be about 400 
amperes. Ordinarily, it should range 
from 350 to 500 amperes, according to 
the size of the defect. The filling-in 
material must be added until it rises to 
the top of the mold, providing a riser 
of ample size. Immediately after the 
weld ‘is completed and while the metal 
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is still liquid, it must be covered with 
fine, hot sand to a thickness of about 
3 inches to retard cooling as much as 
possible. 

Care must be exercised in preheating 
cast iron to relieve the strains properly. 
Small, light cylindrical castings, such as 
piston rings, should be warmed all over 
and the proper degree of heat should 
be applied at the part to be repaired. 
A cracked or broken spoke in a gear 


wheel must be warmed all over, since 
the rim usually is heavier than the 
spoke and has a tendency to crack 
further or at another place, if the 
strains set up by preheating are not 
considered. In this case it is advisable 
to start the preheating directly opposite 


the defect, so that the heat will gradu- 
ally flow to the defect by radiation. 
Apply the heat to various parts of the 
wheel for a short time and the part to 
be repaired is heated last. Large de- 
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out and welded with the metallic elec- 
trode, which applies a lower degree of 
heat. 

Fluxes are not absolutely necessary, 
but can be used at the operator’s dis- 
cretion. The majority of prepared 
fluxes contain an abundance of iron 
oxide which produces a sticky slag and 
simply adds to the operator’s troubles 
to eliminate it. 

Small blow-holes frequently develop 
in cast iron welding and a small amount 
of sodium chloride (common salt) 
added while welding, will eliminate the 
gases which seem to be the cause for 
this sponginess. 

In welding cast iron the following 
suggestions should be observed: 

1—Defects should be cleaned or cut 
out with pneumatic tools and not burnt 
out by the electric arc. 

2.—Molds enclosing the defects must 
be tight, allowing no molten metal to 
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FIG. 2—CROSS-SECTION 


OF MOLD EXTENDING 


ABOVE THE DEFECT TO 


FORM A RISER OVER PART TO BE REPAIRED 


fects, having a metal section more than 
3 inches thick, should be preheated by 
a charcoal fire; a retaining wall of fire 
brick is built around the defect and 
is held in place by steel angles clamped 
to the casting. At least two bushels of 
charcoal should be spread over this 
area and a slow fire should be started. 
The fire should be given sufficient time 
to distribute its heat by radiation 
throughout the casting. After one hour 


or two the fire should be urged until 
the metal around the defect is hot 
enough to burn a pine stick. This is 


a temperature of about 700 or 800 de- 
grees Fahr. Then the charcoal can be 
removed and welding should be started 
immediately. 

Lugs or bosses may be readily welded 
to iron castings with entirely new metal. 
The mold is cut out to fit the lug or 
boss pattern snugly and is blocked or 


clamped in _ position. The welding 
metal is melted the same as for any 
other defect. 
Welding Cracks 

Cracks in cast iron are not easily 
welded as they usually extend further 
when the heat is first applied. Fre- 
quently a %4-inch hole is drilled at the 
beginning of the crack and extending 


beyond its depth to check further rup- 
ture when the heat is first applied. The 
crack then is cut out to a v-shaped slot 
by a pneumatic tool. This method can 
be applied to cracks not over 4 inches 
long. Larger cracks should be chipped 


escape. They must be cut higher than 
the surface of the casting to allow a 
good-sized riser which aids in retaining 
the heat adjacent to and at the weld, 
insuring soft metal in the weld. Slag 
and other impurities rise into this head 
which is cut off after the weld is cold. 

3.—Preheating must be applied in the 
proper area to relieve the strains and 
should not exceed 700 or 800 degrees 
Fahr. 


4.— Proper preheating, the right 
welding heat and heat retention are 
important. 


5.—Sharp carbons for the electrode 
are essential in eliminating a fluctuating 
arc. 

6.—Current supply should not be less 
than 350 amperes and not more than 
500 amperes, according to the size of 
the defect. 

7.—Filling-in material must be cut 
from charcoal pig iron (large grained) 
in the raw state. It must not be recast 
into strip form. It must be high in 
silicon and low in manganese and sul- 
phur. 

8—Welding must begin 
after pre-heating and must 
pleted without stopping. 

9—A little sodium chloride (salt) 
added occasionally, will eliminate small 
blow-holes. 

10.—Immediately after weld is com- 
pleted and while the metal is still liquid, 
cover with fine, hot sand and let it re- 
main covered until it is entirely cold. 


immediately 
be com- 





Efficient Pattern Shop Methods That Save Time 


A Novel Method for Producing a Hopper Pattern is Described 
and Cheaply-Made Gear and Pulley Models Are Discussed 


HEN 


materials 


labor is plentiful and 


cheap, pattern 


shop economies 


frequently 
Many 


hesitate to 


are overlooked. 


foundry superintendents 


dig into the details of pattern shop 
practice, and usually are satisfied if 
good patterns are produced at a 
reasonable labor cost. At the pres 


ent time, however, with labor at a 
premium and prices of materials ad 
vancing steadily, it is evident that a 
few hours saved here and there in the 
pattern 
than consideration. 


method of saving such time and ma- 


shop are worthy of more 


ordinary One 


terial is through the use of skeleton 
patterns. For comparatively large 
castings, these patterns often save 
many hours of labor on the part of 


inasmuch as_ the 
time spent in making a skeleton pat- 
tern is 


the patternmaker, 
insignificant when compared 
with that consumed in making a solid 
pattern in the regular way. A _ spe 
cific example will illustrate this point 

Fig. 1 
feet 
The 
out. 


shows a hopper casting, 0% 
in diameter and 32 inches deep 
metal is one inch through- 
The pattern for this casting nec 


section 
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essarily takes the trun- 
cone with a base 6% feet in 


diameter and an altitude of 32 inches 


shape of a 
cated 
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FIG. 1—-A HOPPER CASTING MADE 
FROM A SKELETON PATTERN 


\ suitable solid pattern could be made 
gluing 


only by together successive 


By J H Gard 


rings of diminishing size and turning 
the whole in a lathe to the proper 
contour, or by some similar piece-by- 
piece method. The skeleton pattern 
actually used on the job was extreme- 
ly simple and at the same time en- 
tirely satisfactory. It consisted of 
two rings, one forming the lower and 
the other the upper base of the trun- 
cated cone, properly held together by 
light wooden struts corresponding to 
meridians on the conical surface. 

In making a pattern of this kind, 
the first step is to turn the ring that 
forms the upper base of the cone. 
This ring, which is shown on the 
floor in Fig. 2 is built-up, glued and 


turned in the regular way. The 
larger ring that forms the base of the 
pattern also is shown in Fig. 2. It 
is built-up in four thicknesses. The 


foundation course is first screwed and 
glued to the face-plate of the lathe, 
after which the other courses are 
built on. The ring is then turned on 
the outside and inside with the excep- 
tion of the first course at the back. 


The next step is to fit in place 
the 12 struts which form the skele- 
ton outline of the pattern. They are 
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assembled at the top and _ securely 
screwed together, forming a complete 
cone, as shown in Fig. 2. Small 
chocks are next built-in between the 
struts at the point where the smaller 
ring is to be fitted. These are se- 
curely glued and nailed in place. After 
the glue has set thoroughly, the 
chocks are turned to align with the 
large ring. More chocks are then 
glued and nailed in place over the 
first course. This construction ties 
the struts securely in place. The 
upper ends of the 12 struts next are 
sawed off and the ring formed by the 
small chocks is turned on the outside 
and inside. Also a seat is turned to 


accommodate the small ring shown 
on the floor. This ring is fastened 
in place with glue and its outside 


diameter is turned to make it align 
with the rest of the pattern. The 
pattern is mext sandpapered _thor- 
oughly and removed from the face 
plate. The chucking piece is now cut 
away which leaves the pattern in the 
form shown in Fig. 3. 

By this method a great deal of 
time is saved, for ‘otherwise the en- 
tire pattern would have to be built- 
up of small pieces laid in courses and 
glued. The design of the skeleton 
pattern is such that the molder can 
ram both sides without rolling the 
job over. A straight sweep is used 
to remove sufficient sand between the 
struts to allow for the necessary 
thickness of metal. 


A Simple Wheel Pattern 


Patterns for gears, pulleys and fly- 
wheels are comparatively expensive 
owing to the amount of hand labor 
involved. Excellent results, however, 
may be obtained by using a simple 
method whereby the pattern is built- 
up in segments and turned to the de- 
sired size. A pulley pattern made by 
this method is shown in Fig. 4. In 
making the pattern, the arms are first 
sawed roughly to shape and left a 
little longer than the radius desired. 
The inner ends are then sawed to 
the required angle to make the joint 
at the center. The included angle 
for eight arms is 45 degrees; for six 
arms, 60 degrees; for five arms, 72 
degrees and for four arms, 90 degrees. 

Notches are next cut at the inner 
ends of the arms, as shown in Fig. 4. 
Their purpose is to fasten the arms 


securely together by means. of 
tongues. The arms are built-up in 
pairs. Two saw cuts are made on 


each side of each arm in the first pair 
at the point where the tongues are 
inserted. The tongues are then glued 
in place and the joint between the 
two arms glued and clamped tightly. 
After the glue has set thoroughly an- 
other arm is added to the first pair 
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and so on until all the arms are glued 
in place. 

The next step is to build-in the seg- 
ments that are to form the center 
course of the periphery or rim of the 
wheel. These segments and the arms 
are fitted together by means of tapered 
joints, illustrated in Fig. 4. The 
joints can be tongued if desired, but 
as a rule, a glued and nailed joint 
gives entire satisfaction, and is much 
more. easily constructed. 

The pattern is then mounted on the 
face-plate of the lathe, the segments 
are turned off to the proper diameter 
and one side is finished. The pattern 
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joints should be staggered and the 
first row on each side of the center 
course should overlap the arms. 

The pattern is then remounted in 
the lathe to turn the rim. If possi- 
ble, the pattern should be chucked 
on a comparatively small face-plate 
so that both sides of the rim can be 
turned at one setting. This not only 
saves an extra setting, but insures a 
perfectly true wheel. 

The hole in the center of the arms 
can be from 1 to 2 inches in diame- 
ter, the object, of course, being to 
accommodate hubs of different sizes. 
The hubs are turned with a pin to 
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FIG. 4—-A QUICKLY-MADE PULLEY AND GEAR PATTERN 


is next reversed and the other side 
turned. Then the pattern is taken to 
the bench where the arms are finished 
by hand planing. 

At each filleted corner the arms and 
inner surfaces of the segments are 
rounded over to the center with a 
gouge working from each side. This 
leaves a starting point for the chisel. 
With the beveled side of the chisel 
toward the work, the patternmaker 
works away from the corners into the 
straight parts of the arms and the 
plain curves of the segments. Next, 
with the flat side of the chisel he 
works to each of the corners. If any 
irregularities are left they are re- 
moved with a spoke shave. The work 
is next sandpapered carefully. The 
pulley pattern shown in Fig. 4 is for 
a 36-inch wheel and the arms were 
finished in the manner just described 
in three 

The to build courses 
of segments on each side of the cen- 
ter segment to form the face of the 
pulley to the desired width. In plac- 
ing the segments in position the 


hours. 


next step is 


fit the hole in the pattern. This as- 
sures hubs that are centrally located 
as well as readily interchangeable. 

Gear patterns may be made by the 
same method. If the teeth are to be 
cast, the periphery should be turned 
carefully to the desired diameter, but 
not sandpapered. This leaves a bet- 
ter holding surface for the glue. The 
teeth are made up to the desired form 
and are carefully glued and nailed in 
place. They can be nailed through 
the teeth or through the rim as the 
patternmaker desires. 


Will Purchase Equipment for Export 


Belge, representing Philippe 
No. 2 Square De L’Opera, 
Paris, France, machinery exporters and 
importers, will be at the Hotel Bilt- 
more, New York, during the months of 
April and May for the purpose of pur- 
chasing machinery and equipment for 
delivery abroad. He also will entertain 
propositions from manufacturers desir- 
ing to introduce their equipment into 
France and other European countries. 


Leon 
B > 
»erger, 








esults of Use of Permanent Molds in England 


Trench Mortar Bombs Were Made by This Method for the Ministry of Munitions, 
But This Has Been Discontinued and These Castings Are Now Made in Sand 


EAVY bombs 
have been cast successfully in 
molds in England 


trench mortar 
permanent 
and the process was the sub- 
recently delivered 
(Eng. ) 


ject of an address, 
before the Birmingham 
of the British Foundrymen’s association, 
by M. Riddell, president of 
the Scottish branch of this organization. 
Mr. Riddell stated that when inquiry 
was made for the production of these 
gray iron castings, ex- 
hibited and analyses were furnished. It 
was apparent from the analysis specified 
that sand castings would not meet the 
requirements and, therefore, the perma- 
Mr. Riddell 
foun- 


branch 


Glasgow, 


samples were 


nent mold was resorted to. 
stated that he counselled 
drymen to ignore the chemical analysis 
problem one of 


other 


consider the 
physical 


and to 


meeting the requirements 


solely. It was necessary to consider to 
what extent these principles could be 
controlled to attain the desired end, 


and for that purpose it was decided to 
experiment with iron molds. As it de- 
subsequently, the use of per- 
and it 


veloped 
manent molds 
was not long until several foundrymen 
confronted with difficulties, in 
fact that an analysis of a 
was furnished as a guide 
stated that he experienced 
difficulty, in 


was stipulated, 


were 
spite of the 
suitable iron 
The speaker 


considerable spite of the 


+ 


prominence given to the analysis and to 


recommendations from a source which 


claimed to have had much experience 


with permanent molds, that it was nec 
essary to use an iron containing not 
more than a certain quantity ot 


seemed rather strange 


com 
bined carbon. It 
that of all the substances which go to 
make up cast iron, the combined carbon 
should be given such prominence as a 
determining factor, considering that the 
that constituent varies in 
from the 
the same pig ac 


percentage of 
different pigs 
at different 
cording to the rate of cooling and that 
distinct 


same cast and 


ends of 
it completely disappears as a 
component in the molten metal, and that 
the percentage in the pig can give no 
indication of how much will appear in 
the casting. 


Except Tor the 
he melting 


informa- 


give as to 


tion may tl 

qualitics of the pig iron, Mr Riddell 
stated that it would be much better 11 
combined carbon were excluded from 
analyses of mixtures altogether. 

Even in the examination made to as- 
certain the physical condition of a 
casting, a knowledge of the amount of 
combined carbon will give very little 
information and it even may be mis- 
leading, unless at the same time the 


examiner knows in what particular 
form it is combined, whether in solid 
solution or as free carbide, and also 


how distributed in the casting. This 
last stipulation is particularly applicable 
to castings made in iron molds, because 
frequently found that while the 
analyses reveal a very low percentage 
of combined carbon that carbon is con- 
centrated in a very thin skin with a 
high percentage of carbon and which 
renders the casting unmachinable. 


it is 


Pouring Metal Into Permanent Molds 


The pouring of molten metal into an 
iron mold naturally has the effect of 
hastening the rate of solidification. The 
fine grain generally found in castings 
so made, is due to this effect and not, 
as has been asserted, to liquid pressure 


on the mold during freezing. If such 
pressure was exerted while the metal 
was liquid, or even plastic, it would 


adjust itself according to natural laws. 
The best evidence that pressure is not 
responsible for the fine grain will be 
obtained from an examination of a sand 
where the which is 
from the 


casting inside 


freezing under pressure solid, 


contracting outside, has a 
than the that solidified 
under practically no such pressure. It 
is also noteworthy, in this connection, 


to point out that the larger the section 


and coarser 


grain outside 


of the casting, the coarser is the inside 
notwithstanding the greater 
exerted. The theory of the 
that the actual size of the 
grain is determined by the initial tem- 
perature of the molten metal and the 
rate of freezing. There is some rela- 
tionship between the size of what might 
be called liquid grains and the tempera- 
ture. At the vapor point these liquid 
grains are of infinitesimal proportions, 
but as the temperature falls they gradu- 
ally and assimilate each other. 
The absorption takes time and the ex- 
tent to which it is carried will depend 
on the rate of cooling. Quick cooling 
from a high temperature produces fine 
grain, with 
obtained a large-sized and coarser ‘grain 
in the casting. The condition of the 
found in meteorites is a 
illustration of the operation of this law. 


erain, 
pressure 
writer is 


absorb 


while very slow cooling is 


grains good 


Cooling Effect of Permanent Mold 


The cooling effect of the iron mold 
continues after the metal becomes solid, 
here that the complications 
and difficulties are introduced. Unless 
the casting is of a 


and it is 
somewhat heavy 
section, it may be cooled, either in whole 
or in part, too rapidly to permit of the 


162 


changes which are necessary before all 


the carbon can separate out from the 
solid solution. When this happens it 
will be found that the parts of the 


casting so affected are excessively hard 
or chilled, and that it will be most 
difficult, and in some cases impossible 
to remove the chill or hardness by or- 
dinary process of softening cast iron. 
To insure that a casting shall have 


its maximum softness, it is essential 
that cooling to below the pearlitic 


change point should be as prolonged as 
possible. The problem presented, there- 
fore, by the iron mold consists in de- 
vising means for counteracting the rapid 


abstraction of heat from the casting, 
and retarding the rate of cooling 
through the critical range. To accom- 
plish the first result, the molds must 


be so constructed that the castings can 
be removed from them as soon as they 
are set. For retarding the cooling of 
the castings, a number of pots lined 
with fireclay and heated previously to 
the cast were located near the perma- 
nent molds. The castings were immedi- 
ately transferred to the pots, buried in 
a mixture of sawdust and floor sand, 
and allowed to cool. By this method 
the castings were able to retain some 
heat at the end of from 36 to 48 hours. 
Any casting which had cooled to a dull 
red before it could be put into a pot 
was thrown aside as a waster. 

That the method was effective was 
proved by analyses made at various 
times showing mere traces of combined 
carbon and also by _ reports 
from the machine tests. 

The most serious difficulty to be over- 
come in the use of iron molds is the 
elimination of air holes and hard spots. 
One, and probably the most prolific, 
cause of air holes in castings arises 
from a source which is not generally 
recognized by foundrymen, at least it 
is never mentioned in discussions on 
that subject, namely the action of the 
metal while being poured. If one 
serves what happens when a stream of 
water from a tap falls-into a basin con- 
taining water, he will notice that a 
considerable amount of air bubbles is 
produced, and also that they are carried 
well below the surface of the water. 
The same action will take place when 
iron is being poured into the gate of a 
mold. To meet this in the case of a 
nonporous permanent mold an air trap 
between the gate and the casting has 
to be introduced. It is essential to 
make the trap of ample dimensions be- 
cause the rapid effect of the 
mold quickly forms a‘skin of rather 


received 


ob- 


cooling 
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viscous metal through which the air 
cannot escape. The entrapped air will 
be carried in the upper portion of the 
runner and the capacity of the trap 
must be sufficient to insure that it can 
take the aerified portion of the incoming 
metal. As an extra precaution in this 
direction the runner to the casting has 
a step down from the trap and is at a 
lower level than the entry to the trap. 

The microscope shows that the hard 
spots are composed of what Dr. Stead 
calls the ternary eutectic of iron car- 
bon and phosphorus, which has extruded 
into a convenient air hole. The film of 
oxide which is to be seen around the 
hard spot shows that there is a close 


relationship between it and the air 
holes. At any rate, when the air holes 
were eliminated, the hard spots like- 
wise disappeared. 
Permanent Mold Described 
In describing the permanent °-mold, 


Mr. Riddell said that the basin at the 
bottom of the gate is for the purpose 
of preventing the mold from 
away through the pouring of 
The metal that first enters 
quickly loses heat and forms 
for the metal which is being poured in 
and thus prevents the bottom of the 
mold from being in contact with fresh 


burning 
the metal. 
the basin 
a cushion 


metal from the ladle. Molds so con- 
structed have been in daily use for 
months without signs of serious wear 


in this part. 

A riser should always be used when 
the forms of the permit it. 
The first metal which enters the mold 
has its temperature quickly reduced and 
if allowed to enter the casting is liable 
to create a chilled spot. The 
serves to divert this cooled metal 
the casting. 

As the speaker did not believe that 
liquid pressure can have much effect 
on the molds he considered it advisable 
to have the parts held together, either 
by wedges or by some 
rigid method. The tables 
which the molds with the 
placed have occasionally heen broken, 
through the forcible driving of the 
wedge when closing up, but in no in- 
stance has one been known to give way 
under pressure exerted by the solidifying 
metal. It is not machine 
the faces of the mold so long as they 
have been carefully made and fit to- 
gether close enough to prevent the metal 
from getting into the joints. Mr. Rid- 
dell said that there is some divergence 
of opinion as to the best iron to he 
used in making permanent molds, but so 
far as cast iron work is concerned. 
there is really no need for selecting any 
special mixture. 

Distortion of the molds resulting in 
the opening up of the joints has been 
another source of trouble in some foun- 
dries. It is worth 


castings 


riser 


past 


other equally 


or stools on 
wedges are 


necessary to 


while pointing out 
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that the distortion takes place when 
the molds are out of use and not during 
the casting operations, and particularly 
when a rigid form of closing is adopted. 
When the cast is finished the inside 
part of the mold is generally at a red 
heat while the outside is comparatively 
cold. Consequently, there is a difference 
in the amount .of contraction between 
the inside and outside when cooling, 
and if allowed free scope, will pull the 
mold out of shape. To prevent this 
the mold should be and the 
wedges driven into place immediately 
after the cast is finished. One firm, 
whose molds had been left open and 
become distorted was able to bring them 
back to condition by running metal into 
them until heated and then wedging 
them together as suggested. 

The foregoing will indicate the prin- 
cipal difficulties which are encountered 
in working iron molds. In the 
operation of the molds and considering 
that speed of handling is of such vital 
importance, it was necessary to organize 


closed 


with 


squads of men, each with his own par- 
ticular duty, for of molds. 
Each man pouring metal has five or six 
attendants, according to the size of the 
mold, in order that the operations may 
be carried through with a feeling of 
assurance in the results. These arrange- 
ments naturally make the process more 
costly than sand molding, and its only 
merit will lie in the superiority of the 
castings for a 


each set 


specified purpose. 


Permanent Molds Save Cost 
For castings which are not machined 
and in which hard spots and patches 
may lie undiscovered, there is no doubt 
that permanent molds can be used 
more extensively than at present. In 


this case the mold is always ready for 
use and the 
less then in 


cost of casting will be 


sand work. 

That the use of permanent molds for 
the manufacture of grenades, 
etc., has been abandoned by the min- 
istry of munitions was indicated by the 
following letter received by Mr. Riddell 
from Arthur A. Rowse, chief engineer: 

“This department used chill molds 
for the production of a certain type of 
heavy trench mortar bomb. The idea 
was that the chilled exterior would ren- 
der the iron impervious to the propel- 
lant gases. It was found that the 
molds were expensive to make and had 
a comparatively short life for accurate 
work, less than 1000 bombs. It was 
further found that a casting made in 
sand and tested to 1000 pounds water 
pressure was equally satisfactory. The 
chill mold system, therefore was aban- 
doned. No articles are at present being 
made for this department by the chill 
method, though various experimental 
castings of grenades, have been 
made. Broadly manu factur- 


bonds, 


Cre., 
speaking, 
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ers in this area have very little experi- 
ence in the process, and the ease with 
which the articles we demand are made 
in sand offers no 
change.” 


inducement for a 


Champlain Metals Corp. Organized 
The Champlain Metals Corp. 165 
Broadway, New York, has been organ- 


ized to deal in steel, ferroalloys and 
chemicals for both the export and 
domestic trade. It represents exclu- 


sively several large eastern steel mills 
and two large eastern chemical plants. 
The officers of this company follow: 
President, Clements Batcheller, formerly 
connected with the Carnegie Steel Co. 
and the Tennessee Coal, Iron & Rail- 
road sales representative; vice 
president, Ellis O. Friedman, president 
of E. O. Friedman, Inc., Albany, N. Y., 
dealer in iron and_ steel; treasurer, 
Leonard Kennedy, vice president, Lud- 
lum Steel Co. and formerly affiliated 
with William A. Reed & Co., bankers; 
secretary, Hiland G. Batcheller, 
president, Ludlum Steel Co. 

The sales department is in charge of 
Wilson W. Gephart, formerly with the 
operating department of the  [Iflinois 
Steel Co., Gary, Ind., and R. G. Wil- 
liams, formerly affliated with the sales 
department of the Central Tube Co. 
In addition to the officers the board of 


Co. as 


vice 


directors consists of Parker Corning, 
vice president and treasurer, Ludlum 
Steel Co. and a director in several 


banks, and Edward Corning, president, 
Ludlum Steel Co., treasurer Albany 
Felt and director of the Albany 
Savings bank. 


Co. 


Another McLain-Carter Furnace 


Installed 


Mfg. Houston, 
made the first heat in its 
McLain-Carter _ oil-fired open - hearth 
furnace, aturday, March 9. The metal 
poured into castings and_ billets. 
One billet was removed from the mold 
immediately after casting 


The 


Tex. 


Lucey Corp., 


5-ton 


was 


and it was 
pierced and drawn out on a_ steam 
hammer to form a long liner. The 
furnace was installed by the McLain- 


Carter Furnace Co., 
Milwaukee. 


Goldsmith building, 


Carborundum is carbide of silicon, 
which is made by heating silica with 
coke in a roughly constructed elec- 
tric furnace in the proportion of 60 
parts by weight of sand to 36 parts 
of carbon. By modifying the pro- 
portion of sand, graphite can be 


made in the same furnace. 

The New York office of White & 
Bro., Philadelphia smelters and_ re- 
finers, has been removed to 821 
Trinity building. C. G. Dickinson is 


in charge. 








The Practice of Melting and Casting Aluminum--I] 


In This Article the Metallography of Cast Aluminum is Discussed 
and Several of These White Metal Alloys Also Are Considered 


N the preceding article on 
this subject, a survey of 
aluminum melting and cast- 
ing methods was presented. 

This article takes up briefly the met- 

allography of cast aluminum. A few 

of the common casting alloys of alu- 


minum also are treated. Aluminum 
has not been subject to extensive 
metallographic investigation. Never- 


theless the microscope is a valuable 
apparatus for examining the internal 
structure of both aluminum and its 
alloys, and furnishes reliable informa- 
tion which cannot be 
any other method. Aluminum is us- 
ually received in the pigs 
which weigh about 33 pounds; these 
pigs have been cast in chill molds and 
the metal has frozen rapidly. 
1 shows a photomicrograph of cast 
pig aluminum which has a dendritic 
structure resulting from fast chilling; 
this photomicrograph was taken at a 
point contiguous to the iron of the 
chill mold. 

Fig. 2 was made from a photomicro- 
graph showing the appearance of the 
metal in the interior of the pig; it il- 
lustrates the crystalline allotriomorphic 
grains with the impurities segregated 
to the boundaries. Fig. 3 illustrates 
the appearance of sand-cast pure alu- 
minum. The microsection from which 
the photomicrograph was taken 
secured from the riser of a 
In Fig. 4, there is shown the 
dritic structure of chill-cast pure alu- 
minum; in this case, the microsection 


obtained by 


form of 


Fig. 


was 
casting. 


den- 


was cut from a chill-cast unruptured 


tensile test bar. The same specimen 


at double the magnification is shown 
in Fig. 5. 

A large number of binary and ter- 
nary alloys of aluminum have been 





Table I 
Production of a 25-75 Per Cent 
& Manganese-Aluminum Alloy 


Charge 
Pounds 
ATA | bon b.ac cece see 136 
PRMOUNGEGR @ hes se 50 
EY ROUAL -  5ic Sores oox.cmbier 186 
Alloy poured re ee ey 168 
Loss, through oxidation, 
MOOSE TREE caicisc scachauws 18 
Alloy poured analyzed 22.71 per cent 
manganese. 
Analysis of Manganese Metal Used for 
Melting 
Per cent 
SRO. coca we ras aw he 7 Hey 
eS RR rr ee ee ere ye Sf 
PUES ok ows ba 6 ose 1.09 
RANE O55 ce scusarvuaeay 0.44 
DO | a eee 92.00 
Analysis on 1.5 Per Cent Manganese- 
Aluminum Alloy Made From Fore- 
going: 22.71 Per Cent Manga- 
nese-Aluminum Alloy 
Pet cent 
NRE esse td ene ere ee 0.44 
TOE. oe Pewee peda ae eee 0.45 
RCN Pe Bes wb Girieteardee tate 0.12 
DUARGERESE * ook ase 1.65 
PRU ao 6s co eae 97.34 











studied, but the most important alloys 
from the commercial standpoint 
with copper, manganese 
Aluminum-magnesium alloys 
also come into prominence in 
late years under the terms magnalium 
and duralumin. 


are 


those and 


zinc. 


have 


Aluminum-nickel is a 
valuable alloy whose possibilities are 


By Robert J Anderson 


apparently not fully realized. Certain 
of the ternary alloys such as alu- 
minum-copper-manganese are impor- 
tant commercially, while an alloy con- 
taining aluminum, copper and _ nickel 
has remarkable properties—conferred 


upon it mainly by the nickel. The 
casting procedure for these various 
alloys is essentially similar to that 


for pure aluminum. 

The alloys of copper and aluminum 
usually used are those containing 4 
per cent and 8 per cent copper re- 
spectively, the remainder being alu- 
minum with normal impurities. Alu- 
minum-rich alloys containing copper 
in varying*amounts have been studied 
by Carpenter and Edwards. With the 
introduction of copper into copper- 
aluminum alloys up to 8 per cent, 
there is a marked increase in the yield 
point, but not such an increase in 
ultimate strength as might be expect- 
ed. The ductility is reduced by the 
addition of copper up to 3 per cent. 
These remarks refer to sand-cast alu- 
minum-copper alloys. * It is readily 
seen that 8 per cent copper alloys with 
aluminum are more brittle than those 
containing say 4 per cent copper. As 
a rule, chill castings of these alloys 
are better in tensile strength and 
ductility than sand castings of similar 
composition, so that alloys with up 
to 4 per cent copper have fair duc- 
tility, but those with 8 per cent cop- 
per have little if any. These remarks 
are elaborated by the figures in Table 
II, which show the results of physical 


tests on alloys made by the writer. 




















CAST 


DIAMETERS FIG. 3 


PIG ALUMINUM; CHILL CAST; ETCHED WITH 
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} HYDROFLUORIC ACID; 40 DIAMETERS 
ALUMINUM; PHOTOMICROGRAPH TAKEN IN CENTER OF PIG; ETCHED WITH HYDROFLUORIC ACID; 100 


SAND CAST ALUMINUM; ETCHED WITH HYDROFLUORIC 


FIG. 2—CAST PIG 


ACID; 50 DIAMETERS 
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FIG. 4—CHILL-CAST ALUMINUM; ETCHED WITH HYDROFLUORIC 
ETCHED WITH HYDROFLUORIC ACID; 100 DIAMETERS 
CONTAINING 4.990 PER CENT COPPER; 


For certain more intricate castings 
which might have to withstand some 
stress, an 8 per cent copper alloy would 
be too brittle, whereas pure aluminum 
would shrink too much to faithfully 
reproduce the pattern. A _ low-per- 
centage manganese-aluminum alloy 
would also shrink too much, so that 
a 4 per cent copper alloy might be 
satisfactory. When melting copper- 
aluminum alloys for casting purposes, 
the two component metals may be 
melted separately, and the correct mix 
then made, or the aluminum may be 
melted and superheated, and the cop- 
per then added with continued heat- 
ing until it has all gone into solution. 


The effect of high pourirg tempera- 
ture on an aluminum-copper alloy 
containing 4.90 per cent copper is 
illustrated in Fig. 6, which is a pho- 
tomicrograph of a section cut from 
a defective casting which failed in 
service. At £0 diameters, the grain 
size is obviously very large, and while 
no grain size count is at hand, it is 
self-evident that the pouring tempera- 

















FIG. 7—PHOTOMICROGRAPH OF CHILL- 


CAST MANGANESE - ALUMINUM AL- 
LOY CONTAINING 1.65 PER CENT 
MANGANESE; ETCHED WITH 
HYDROFLUORIC ACID; 100 
DIAMETERS 


ture was altogether too high. The 
metal illustrated consists of a _ solid 
solution of copper in aluminum with 
a small amount of eutectic segregated 
to the boundaries. The latter is seen 


ACID; 50 DIAMETERS FIG. 5—CHILL-CAST ALUMINUM ; 
FIG. 6—-PHOTOMICROGRAPH OF DEFECTIVE CASTING 
ETCHED WITH HYDROFLUORIC ACID; 50 DIAMETERS 


manganese-aluminum, it is advisable 
first to charge into the melting fur- 
nace approximately enough of a 25-75 
per cent manganese-aluminum alloy to 
produce a final alloy containing 1.5 





Cent. 


730 degrees Cent. 
No. 162 was a poor test bar. 





Table II 
Physical Properties of Sand and Chill-Cast Copper-Aluminum 
Alloys 


Elastic Ultimate Elongation Reduc- 
Copper, limit, strength, on a 4-inch tion Hardness 
Alloy per pounds pounds length, of area, sclero- 
number cent per sq. in. per sq. in. per cent per cent scope 
161 4.25 6,840 15,900 3.25 aa 4 
162 8.50 8,860 18,000 1.25 wae 13 
163 4.25 7,375 24,300 7.00 8.1 a 
164 8.50 10,300 27,200 2.00 3.8 


Nos. 161 and 162 were cast in sand; the pouring temperature was 690 degrees 


Nos. 163 and 164 were cast in an iron chill mold; the pouring temperature was 








only under much higher magnification. 

The commonly used alloy of alu- 
minum with manganese is one con- 
taining 1.5 per cent manganese. This 
is a difficult alloy to produce, mainly 
because of the wide difference in the 
melting points of the two metals, 
aluminum melting at 657 degrees Cent. 
and manganese at 1260 degrees. The 
usual procedure is to melt aluminim 
and to add thereto a 25-75 per cent 
manganese-aluminum alloy such as 
may be obtained in the market, or 
else such an alloy may be made by 
melting aluminum and manganese to- 
gether. If the additive alloy is made, 
it is better to use pea size elemental 
manganese rather than dust or hickory 
or walnut sizes, since the former 
causes dusting losses due to blowing 
out of the pot, while the latter take 
longer to melt because of the relative 
massiveness compared to pea_ size. 
Whatever the source of the man- 
ganese, this is incorporated into the 
aluminum by simple melting. For 
making a large heat of 1.5 per cent 


per cent manganese, as may be readily 
found by simple calculation. Then 
‘pig or scrap aluminum should be add- 
ed from time to time until the whole 

















FIG. 8S—-PHOTOMICROGRAPH OF CHILL- 
CAST MANGANESE-ALUMINUM AL- 
LOY CONTAINING THE SAME 
PER CENT OF MANGANESE 
AS IN FIG.7; MAGNIFIED 
150 DIAMETERS 
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molten metal 
churned in or- 


thorough 


charge is in, when- the 


be stirred and 


should be 
insure the 
tion of the manganese. 
dross is produced in making this alloy. 
Samples of the melt should be 
before casting, and sent to 
oratory, where the manganese content 
can be obtained 
the bath runs too low in manganese, 
more of the 25-75 per cent alloy can 
be charged to raise it, while if 
high, aluminum can be added. It 1s 
better to aim for a higher manganese 
content than desired, and reduce it by 
additions of aluminum, rather than to 
have the manganese too low, because 


der to distribu- 


Considerable 


secured 


the lab- 


in 20 minutes. If 


too 


yl 
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Preventing Oxidation in Naval Brass 


In casting naval brass we are having . 


high losses, since the metal on the cope 
appears to contain a large quan 
tity of The alloy that we 
using consists of copper, 62 per cent; 
per cent and tin, 1 per cent. 
copper is melted under glass and 
fluid the sinc and tin are added. 
We pour fairly hot and the gates and 


J ide 
slag. are 

“8 
zinc, 37 
d he 


when 


risers are larger than we use in gray 
iron castings. 
The reason why naval brass causes 


fact that 
the zinc content is too high for a good 


so much trouble is due to the 
sand casting metal. The remedy is to 
add aluminum, but the amount must be 
at the We 
gest that you make an alloy containing 


maintained minimum. sug- 


90 per cent copper and 10 per cent alu 


minum, which should be poured into 
thin strips or into water to granulate 
it. Add 0.05 per cent of this alumi 
num bronze to the naval brass, which 


will add only 0.05 per cent of aluminum. 


This should greatly improve the casting 


quality of the mixture. However, if no 


improvement is noted, slightly increase 
the addition of aluminum bronze, but 
this should be done carefully The 


the 


covering naval brass do 


departinent 
ohibit the 


specifications of navy 
not pi 
no castings made 


use of aluminum and 


from it, with the possible exception of 
would be injured by its addition 
the 


minimum, it 1s 


valves, 
Furthermore, if aluminum 
is kept at the 
whether leakage would occur when cast 


content 


doubtiful 


into valves, and this is practically the 
only form of casting affected 

the ad 
mixture 


If the specifications prohibit 


dition of aluminum and_ the 
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of the difficulty of incorporating man- 


ganese.. 
A 25-72 per cent manganese-alu- 
minum alloy can be made by first 


melting the manganese, and then’ add- 
ing aluminum, until the melt is com- 
The metal should be thorough- 
ly stirred and then poured into small 
pigs which are used as the source of 
manganese in casting manganese-alu- 
manganese 
the 


plete. 


alloys of various 
Chemical 
resultant pigs will give the percentage 
of contained manganese 
the 


minum 


contents. analysis of 


which is 
for calculation ° of 
charges. Data on the production o 
such an alloy are given in Table I. 


necessary 


~ PROBLEMS OF THE BRASS FOUNDER 


What To Do and How To Do It 
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Fig. 7 is a photomicrograph of a 
165 per cent manganese-aluminum 
alloy, taken from a microsection of 
a chill casting, while Fig. & is the 
same metal at a higher magnitica- 
tion. 


An erroneous notion has prevailed 
that manganese and aluminum form a 
series of solid solutions, but the facts 
in the case are that additions of even 
small amounts of manganese to alu- 
minum produce alloys which are hard 
and brittle. This, of course, is con- 
trary to the theory of solid solutions. 
The manganese alloy containing 1.5 per 
cent manganese has a higher ultimate 
strength than pure aluminum. 
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must be used as specified, when pouring 
the castings it will be necessary to keep 
the heads full to prevent air from being 


drawn into the mold with this falling 
stream of brass. The air oxidizes the 
zinc and the resultant zinc oxide forms 
dross in the cope side of the cast- 
ing because the zinc oxide is very 
light and floats on the metal. If 
the formation of zinc oxide is pre- 


vented, clean castings may be produced. 
When aluminum is employed, it 
a tenacious film of oxide over the metal 


forms 


and prevents the oxygen of the atmos- 
phere from attacking the zinc and form- 
ing a zinc oxide. 

One of the early methods of casting 
brass the 
ing, so that the head could be kept full 


of metal throughout the pouring period. 


vellow involved gating cast- 


The metal was poured strongly and the 
molds were well vented. In the case of 


smaller castings, the metal was rushed 
into the molds and it was always consid- 
ered better practice to overflow the heads 
onto the floor than to permit the metal 
to draw down betore the head was en- 


filled. 


On heavy yellow brass castings, skim 


tirely 


gates should be used and a feature to 
be aimed at in pouring is to keep 
pressure on the mold and never to allow 
the air to be drawn down the sprue 
with the metal and to rush out of the 
risers Heavy yellow brass must be 
poured quite cool as otherwise it will 
be cut and scab the molds. If these 


precautions are observed, yellow brass, 
may be without 
However, when the aluminum 
can be employed and used properly, it 
flux in 


high in zinc, cast alu- 


minum. 
valuable 


constitutes a connec- 


tion with the casting of yellow brass. 





Shrinkage of Solid Brass Bushings 


We have been attempting to make 
solid brass bushings varying in size 
from 2 to 4 inches in diameter. Shrink- 


age occurs near the upper ends of the 
castings and these hollow formations, 
in some instances are so deep that the 
castings appear almost broken in two. 
Our mixture consists of heavy red 
brass scrap and 20 per cent of copper. 
The castings were gated on the bottom 
and were provided with risers. Numer- 
ous experiments tried in differ- 
ently locating the riser, but the results 
were not sasisfactory, as the shrinkage 
continued these precau- 
with experimented. 


were 


regardless of 
tions which we 
The castings shrink because they are 
not properly fed, the 
small. To successfully 
brass castings of 
it is 


risers being 
produce 


diameters 


too 
solid 
noted, 
risers slightly 
greater in diameter than the castings. 
lor example, the riser for a 2-inch 
diameter should be 2% inches in 
For castings up to 16 inches 
Place the 
riser at one end and carry it up about 
6 inches above the highest part of the 
casting. To insure clean metal use a 
pouring sprue and carry the 
gate down the mold to the end of the 
casting opposite the riser end. Elevate 
the riser end 2 inches so that the metal 
will run from the sprue down the run- 
ner and into the casting at the bottom 
and it will gradually flow up into the 


the 


necessary to use 


rod 
diameter. 
in length, mold horizontally. 


separate 


riser. Break off the riser while the 
casting is hot. A _ bar, 4 inches in 
diameter may be made in the same 


manner, but better results may be ob- 
tained by using a cast iron mold and 
a sand head. 
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A Substitute for Charcoal for 
Brass Melting 


Charcoal is exceedingly difficult to 
obtain and the price has advanced to 
$40 per ton west of the Mississippi 
river. We use charcoal as a covering on 
yellow and red brass while melting in 
an open-flame furnace, and we would 
like to know whether there is a cheaper 
substitute for this material. 


Any organic substance that will burn 
to charcoal can be used in brass melting. 
Waste pieces of hard wood constitute 
an ideal covering since they burn to 
charcoal and while burning emit gases 
that protect the metal even better than 


charcoal. Many foundrymen use hard 
wood in_ preference to _ charcoal 
for this purpose. Another mate- 


rial that is suitable is tanbark. Coke 
dust also is used, but it is not 
to be recommended if the coke is high 
in sulphur. At present, powdered glass 
is employed extensively and some melt- 
ers use nothing else. 

Fusible fluxes are better than char- 
coal for protecting the metal from oxi- 
dation. They do not.burn and they are 
not blown away from the surface they 
are designed to protect. The objection 
to them is that they are difficult to 
skim and frequently get into the molds 
with the metal. However, skimming can 
be facilitated by adding sharp sand to 
the flux before, which thickens the slag. 
Plaster of paris and salt also constitute 
a good flux, although it emits obnox- 
ious fumes. Hard coal mixed with a 
small amount of dry clay also forms a 
covering. When melting 
sugar is frequently used for this pur- 
pose and would be equally as good for 
brass. However, its use is not to be 
recommended at the present time, ow- 
ing to the sugar shortage. 


good silver, 


An Aluminum Alloy For Aviation 
and Marine Motors 


We are having great difficulty in cast- 
ing an aluminum alloy for aviation and 
marine pistons. The specifica- 
tions that we are to meet follow: 
Weight of alloy in pounds per cubic 
foot, 160 to 175; tensile strength, 
pounds per square inch, 25,000 to 30,000; 
elastic limit, 16,000 to 17,000 pounds per 
square melting point, 1300 de- 
grees Fahr.; and compressive strength, 
125,000 to 130,000 pounds per square 
inch. Kindly furnish us with a mixture 
of a coating to be applied to cores to 
be used in these piston molds suitable 


motor 


inch; 


for aluminum work. 

To obtain a tensile strength of 25,- 
000 to 30,000 pounds per square inch in 
an aluminum alloy with an elastic limit 
of 16,000 to 17,000 pounds per square 
inch, it will be necessary to add as much 
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as 30 per cent zinc, which would make 
the alloy too heavy. We know of no 
alloy that has a compressive strength 
of 125,000 to 130,000 pounds per square 
inch, and since the compressive strength 
of manganese bronze is only approxi- 
mately 28,000 pounds per square inch, 
we are of the opinion that some error 
has been made in these specifications as 
presented. 

However, if ingot metal having these 
physical properties can be obtained, it 
would seem to be the best solution of 
the difficulty. The sample of the ma- 
terial submitted from the water jacket 
core has been deposited by the oil binder 
of the core, indicating that a linseed 
oil substitute is being used to bond the 
sand. We recommend the use of a fine 
grade of silica sand for the cores. No 
coating is required on cores for alumi- 
num work. The pouring temperature 
should be less thari 700 degrees Cent., 
depending upon the thickness of the 
casting. 


Difficulties With Car Journal 
Bearings 

We are making car journal bearings, 
some of which, when fractured, reveal 
dark brown spots about %-inch in di- 
ameter in the center of the casting. 
The metal mixture contains copper, 73 
parts; tin, 8 parts; lead, 12 parts, and 
sinc, 2 parts. We use 85 per cent of 
scrap. The alloy has an excellent frac- 
ture except in the center. 

This trouble is attributable to in- 
ternal shrinkage. This is caused by 
the draining away of the eutectic— 
the last part of the alloy to solidify— 
from between the crystals of the high 
melting point constituents of the alloy. 
The brown spots sometimes are found 
in the flange of the bearings as well 
as at the center of the back and the 
reason they have the brownish tint 
is because the crystals are of this 
color minus the which has 
drained away to other parts of the 
bearing in obedience to the Jaw that 
liquids seek their lowest level. If 
a heavy riser, about 2 inches in diame- 
ter, is placed upon the back of one 
bearing and if the bearing is broken 
after the riser, the 
fracture will not reveal brown spots 
indicating that the trouble has been 
overcome. Of course, it is not eco- 
nomical to place a heavy riser upon 
the back of each bearing, but some 
practical manner of feeding can be 
devised. These brown spots or seg- 
regated areas are common in journal 
brasses of the better class of alloys 
and many castings are rejected be- 
cause of this defect. The difficulty 
also may be remedied by the use of 
a better method of gating to feed the 
shrinkage internally. 


eutectic 
] 
? 


removal of the 
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How to Make Silicon, Phosphor and 


Manganese-Copper 

We would like to know if the 88-10-2 
mixture requires a deoxidizer and if so, 
how much should be used? What per- 
centage of the metals should be charged 
to obtain the correct formula as shown 
by analysis? How are silicon-copper, 
bhosphor-copper and manganese-copper 
produced? Is phosphor-copper as good 
as silicon-copper? 

The 88-10-2 alloy does not require a 
deoxidizer if it is carefully made to 
prevent the copper from burning. It 
should be melted under charcoal with a 
small amount of salt. If it is necessary 
to use a deoxidizer, add not to exceed 
0.25 per cent of phosphor-copper. The 
melting loss can be maintained at a low 
point by the use of a fusible flux such 
as sand, soda ash and lime, plaster of 
paris and salt, or ground glass in con- 
nection with charcoal. If 10.25 per cent 
tin and 2.20 per cent zinc are added, 
the resulting alloy should come close 
to the specifications when analyzed. 

The best method of making silicon- 
copper is to fuse, in an electric fur- 
nace, glass, sand or quartz, retort carbon 
and granulated copper. It sometimes is 
produced by melting ferro-silicon and 
copper together, but the silicon-copper 
if so made always contains iron which 
is detrimental to the alloys in which 
it is used. Phosphor-copper is made 
by plunging cakes of phosphorus into 
a bath of melted copper by the use of 
phosphorizers. It is a dangerous pro- 
cedure and we advise against attempt- 
ing it. Phosphor-copper is better than 
silicon-copper as a general brass foun- 
dry deoxidizer since the use of silicon- 
copper is limited almost entirely to cop- 
per. Manganese-copper can be _ pro- 
duced by melting together granulated 
ferromanganese and copper and allow- 
ance should be made for loss of about 
20 per cent of manganese. 





Does High Sulphur Fuel Cause 
Porosity? 

We would like to know whether fuel 
oil, high in sulphur, will produce porosity 
in castings. Recently we cast bushings 
from an alloy of copper, 88 per cent; 
tin, 10 per cent, and zinc, 2 per cent. 
The first lot of 25 castings were sound, 
but those made thereafter were exceed- 
ingly porous. Investigation developed 
that the metal in the defective castings 
had been melted with a new consign- 
ment of oil and that the copper also was 
a part of a new shipment. The oil con- 
tained from 1.5 to 1.7 per cent sulphur 
and the copper, 0.2 per cent arsenic. The 
defective melt was made from 500 
pounds of new metal and 500 pounds 
of remelt. The pouring temperature 
was 1975 degrees Fahr. The mixture 
then was changed, a large amount of 
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the new copper having been replaced 
with an 88-10-2 mixture in ingot form 
and the 500 pounds of remelt were con- 
tinued in the charge. After this change 
the castings again were sound and we 
would like to know what brought ths 
about. 

It is difficult to fathom the connection 
between the sulphur in the oil and the 
arsenic in the copper. Three compounds 
of arsenic are formed with sulphur, 
namely, disulphide, known as_ realgar 
(As,S,), the trisulphide, known as orpi- 
ment or king’s yellow (As,S,) and the 
pentasulphide (As,S,). When heated 
in the presence of air, these sulphides 
decompose into oxides of sulphur and 
arsenic. Replying to your first inquiry 
regarding the use of a fuel high in sul- 
phur causing porosity, we wish to state 
that porosity certainly may be caused 
by this element, but it is not attributable 
alone to the sulphur, but to a combina- 
tion of sulphur and oxygen, or what 
amounts to the same thing, namely, the 
absorption of sulphur by oxidized cop- 
per. The sulphur combines with the 
oxygen, either alone or in combination 
with copper and forms sulphur dioxide 
(SO,). The reason that it is not ad- 
visable to use a high sulphur fuel is 
that in the event of any neglect in pro- 
tecting the metal from oxidation, the 
castings are sure to be spongy. This is 
due to the fact that the sulphur has 
an equal opportunity with the oxygen 
to attack the metal and the combination 
of the two causes the trouble. When 
melting in an open-flame furnace with 
a high-sulphur fuel, it is advisable 
to use salt as a flux which will reduce 
the sulphur. Probably one of the best 
fluxes for this purpose is sodium hydrox- 
ide which combines with sulphur to form 
sodium sulphide. The latter takes up addi- 
tional sulphur to form polysulphides. Sodi- 
um hydroxide is commonly known as lye 
and because it is a rather difficult sub- 
stance to mixture of 
soda ash, fine charcoal and chalk, might 


use as a flux, a 


give almost equally good results 


How to Mark for High Spots 


We are making brass molds which 
have to be scraped to fit at the edges 
and we would like to know what is the 
best material to use for marking to find 
the high spots. Red lead is unsatis- 
factory since it spreads too much. We 
have used smoke from resin and find it 
fairly satisfactory. However, we would 
like to know whether something better 
can be employed which can be applied 
more rapidly than smoke from resin. 

Wet or oil half of the mold and dust 
a film of flour on the other half. When 
the mold is closed the flour will stick 
to the high spots on the oiled half of 
the mold. 
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Alloy That Will Resist Sulphuric 
Acid 

We are experiencing trouble in ob- 
taining the right mixtures for anti-acid 
cocks for 66-degree sulphuric acid. Will 
you kindly give us a good formula for 
this work? 

A good formula for a_ sulphuric 
acid resisting alloy consists of 50 per 
cent nickel and 50 per cent copper. 
This alloy is difficult to cast in sand 
molds and will necessitate the use of 
some deoxidizer, such as manganese. 
The resistance of the alloy to the 
action of the acid is claimed to be 
materially increased by the addition 
of iron and tungsten to produce a 
mixture of approximately the follow- 
ing formula: Copper, 40 per cent; 
tungsten, 4 per cent; iron, 4 per cent, 
and nickel, 52 per cent. The fore- 
going alloys are resistant to sulphuric 
acid. 

An acid-resisting alloy produced by 
a large valve manufacturer consists 
of copper, 86 per cent; tin, 9 per 
cent, and lead, 5 per cent. The addi- 
tion of 0.25 per cent of 15 per cent 
phosphor copper is advisable to elimi- 
nate oxides as their presence in the 
alloy greatly decreases its power of 
resistance to the action of the acid; 
in fact, the value of the alloy, from 
an acid-resisting point, depends, to a 
greater extent, upon the skill of the 
melter than upon the composition of 
the alloy. A poor alloy from an acid- 
resisting viewpoint, well made, will 
be superior to an excellent alloy that 
is not properly produced. 


What is Regulus Metal 

We would like the formula for 
Regulus metal. We have an order 
specifying this alloy, but we are unable 

obtain the mixture for it. 

Regulus is a term used in metallurgy. 
It is applied to metals in various stages 
of recovery, but which still contain the 
same impurities contained in the original 
ore from which they were smelted. It 
is also applied to the non-fluid residue 
from liquid operations in the refining 
of scrap metals. This term first was 
applied by all chemists to antimony on 
account of its power to render gold 
brittle. Also, it is applied to antimony 
containing arsenic, lead, iron and sulphur, 
which is known as regulus of antimony. 

Regulus of Venus is an alloy con- 
approximately 50 per cent 
ntimony and 50 per cent copper. It 
is violet in color. However, this 
alloy is too brittle for practical appli- 
cation. In this instance, we believe, 
that this term has been applied to 
some bronze _or brass alloy known 
only to the customer. We suggest 
that you obtain a sample of this 


taining 
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alloy for analysis, if it is important 
that the peculiar properties of this 
particular alloy be retained, but if this 
is not essential it is probable that the 
customer might be satisfied with an 
alloy of an ordinary bronze composi- 
tion. 


Preventing Stools from Burning 
Onto Crucibles 

How can we prevent a crucible from 
adhering to the stool of a brass furnace 
and from what material should a stool 
be made? While we are using coke- 
fired furnaces, we understand that stools 
are used under pots in oil-fired furnaces. 
We would like to use these stools, but 
we have been unable to find any ma- 
terial that will not burn onto the 
crucible. 

The stool burns onto the crucible 
because the coke burns away around 
the stool and permits the latter to 
freeze onto the pot. In an oil-fired 
furnace the temperature around the 
stool is sufficiently high to prevent 
freezing and consequently, if a cer- 
tain amount of slag accumulates be- 
tween the stool and the bottom of 
the pot, it does not congeal and per- 
mits the removal of the crucible from 
the stool. 


The stool should consist of a good 
grade of fire brick, the same diameter 
as the bottom of the pot, as otherwise 
it will cause the crucible to break. 
These stools also are made of the 
same material as the crucibles and 
may be purchased from crucible manu- 
facturers. To prevent a stool from 
adhering to the pot, the coke should 
be poked down around the side of 
the stool to keep hot the pot bottom. 
A layer of finely ground coke placed 
on the stool also will prevent it from 
burning onto the pot. 


Chilling Bronze Worm Gears 

Specifications for bronze worm gears 
which we are making demand chilling 
to obtain density of grain and a certain 
Brinnel hardness. We understand that 
these gears may be chilled by graphite 
molds and we would like to have some 
information about this process. 

The use of graphite molds is cov- 
ered by a patent; however, cast iron 
molds also are being employed for 
chilling worm gears. This process is 
not patented and while it chills the 
gears successfully their use is not as 
convenient as the graphite mold. The 
proper degree of hardness is imparted 
to the gears by the use of tin and 
phosphorus as the chilling process 
will not make a soft bronze hard. 


The chill, by quickly solidifying the 
bronze improves the grain structure, 
thereby insuring a stronger metal. 
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Producing Small Cores Cheaply in Quantities 


To Combat the Present Labor Shortage, the Author Recommends 
the More Extensive Employment of Women in Core Rooms 


ODERN_ manufacturing, 
before the pressure brought to 
bear on it by the present war, 
demanded that all processes 
and equipment which tend toward more 
efficient production, should be given 
careful consideration. Methods used 
in radically different lines of work 
often can be studied and then per- 
haps be applied to new conditions 
and produce good results. Manu- 


even 


FIG. 1—CORNER OF A CORE 


The limited gangway for transporting sand to the benches, leads to confusion and loss of time. 
layout is poor 

facturers must keep pace with the all other divisions of a manufactur- 
progress of manufacturing in their ing plant. 
own fields or soon find that their All factors of manufacturing must 
methods are of little value in meeting be governed by ultimate costs and 
competition. when applied to the core room, may 

A manager, to get the most out of be classified as the workers, the 


his plant, cannot rely 
past experience for 
development of his work. The broad 
principles of management are the 
same in any line of manufacturing, 
and when these are known and each 


entirely on 
the highest 


Presented at the Boston meeting of the 
American Foundrymen’s association. 


methods an- 
alyzed in the light of these principles, 
good results are bound to result if 
the manager has the ability to grasp 
the full meaning of the principles and 
apply them to his plant. The man- 
agement of the core room of a foun- 
dry, although not generally consid- 
ered in the same class as many other 
plant departments, has to deal with 
the same principles which govern 


plant is studied and the 


Il Tt 
gl 








ROOM WHERE CYLINDER AND CRANKCASE CORES ARE BEING 


materials, and the equipment and its 
arrangement. Managers of core 
rooms, when their depart- 
ments from three viewpoints 
will bring to light many things which 
they will want to improve. If they 
do not so study their work, they will 
continue in their old way of per- 


studying 
these 
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forming their part of the manufac- 
turing processes and will not keep up 
with the demands for greater and 


better production. 

Standardization, recognized by man- 
ufacturers as an essential 
their business, brings 
to the core room. 
standardized materials, methods and 
equipment in the form of varying 
core sands, binders, working of core 


feature of 
good results 
The use of un- 





MADE 
The equipment is good, but the 


boxes and use of miscellaneous plates, 


leads to constant trouble and loss 
of time. 

The use of the special handling 
equipment like the lifting truck and 


its attendant special and standard plat- 
forms, which is now so common in 
general manufacturing, is just begin- 
ning to make its appearance in the 
core room, where it has many op- 
portunities to effect economy. 

Core rooms in which the produc- 
tion consists of large numbers of 
small cores lend themselves ideally 
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to the application of most of the 


in plants where 


or indirectly for 


employed 
used directly 


methods 
stores 
war made. 


purposes are 


Labor A 
Problem 


Core Room Vital Foundry 


the worker is as 


foreman as 1n 


The question of 
to the 


department 


vital core room 
any of a plant and 


exercised 


this 


same care has to be 


class 


1; 
i 


Ines 


obtaining and training 


help in other 
The 
this 


attention to the fact that since men 


foundry 


as 


work. writer will not go deeply 


into subject, but wishes call 


are being called on to perform mili- 


tary service and are being used in 


heavier work of manufacturing, 


the 
girls 


the 
that 
and 


necessity for using wi 


men 


will be felt as 


SOO! 


the core .om foreman as 


head of any other shop departu 


While 


ploy 


some foundrymen already e1 


women in their core 
who 


room 
could do 
he 


there are many others 
so profitably on nearly al 
small cor 
not 
the 

lent in quite a 
yms If all foundryme: 
only that they 
results with 


having 


llated 


ope ra 
Women 
work under 


a 
conditions 


lt 
tions in work 


should be asked 


some of dirty 


few of 


realize can 
bette more cont 
well-] 


labor. by clean, 


well - vent surroundings, 


be 
advantage women in 


would in a position to 


us¢ 
their core 


without doing an injustice to 


class of workers. 


Ol room I 


A number 
have tried 


core 


girls and 


out women 


ECONOMICAL 
CORE 


AND ACCURATE MIXING 
AND FACING SANDS 

dis- 
gusted, while others who went about 
the in a different way 
have found that girls, when properly 
instructed, turn out better small cores 


coremakers and have become 


proposition 


than boys or men employed in similar 
work. It 
of have given women a 
fair trial that where the work requires 
deftness, 


has been the experience 


those who 
a quick hand and a quicker 


girls are proficient. 
to 


foremen 


Cyc, more 


Objection is also made the use 


of women by some because 


they say they 


the 


have to have boys to 


carry cores to the ovens and re- 
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the ovens. This 
the work of the 
different operations is being found 
by the larger manufacturers to be 
the real solution of their problems 
of large output. Thus, instead of find- 
ing this division of labor a hindrance, 
they find it of great value. The 
coremaker who has to leave his 
bench to take his cores to the oven, 
get his plates and sand, loses more 
time in getting settled down to his 
work again than if the 
carried away by cheap special 
and the sand, plates and dryers were 
also brought as his needs demanded. 
Younger boys also will have to be 
used in larger proportions the 
older men leave for other lines of 
work, and while this will tend _ to- 
ward greater specialization by con- 
fining them to a limited class of 
work, yet in fairness to them, they 
should be given a chance to learn 
as much of the varied character of 
fhe work as possible. 


move them from 
specialization ~ of 


cores were 


labor 


as 


Laying Out for Straight-Line Flow 


The location of the core room de- 
several f which 


pends factors 
taken 


on are 


not always into consideration 


when building a foundry. These fac- 


tors are as follows: 

1—The size of cores; large cores 
demand that the location of the core 
room be fairly near the point of use 
of cores in the molds. Small core- 
making can be centralized so that 
the transporting of cores to the 
molder is less of a burden. 

2.—The number of pounds of cores 
used per molder has a bearing upon 
the distance between the core room 
and the point of molding. 

3.—Strength individual 
where cores necessarily 


of 
are 


cores, 
rather 





Hailread SIdrng 


































































































Sand Storage Byres 








VIIX1NG 


Deoartrrerit 














Core Beriches 





T 


y 

















¥ 





Fasting and Assembling Benches 











f 


Y 


T 
| 


y 





Stockh Froarrs 
ad Horage 





Sock Froorms 
AI FAC 























FIG. 3—CHART SHOWING THE 


MATERIALS 


LOGICAL 
IN A CORE 


PROGRESS OF THE 
DEPARTMENT 


FLOW OF 





April, 1918 


weak the longer hauling and repeated 
handling leads to high loss. 
4—Methods of handling; use of 
adequate transportation equipment 
over free gangways or overhead con- 
veyors permits of greater hauling 
distances with less breakage. 


Centralization of coremaking can 
be taken advantage of when the cores 
are small and the transportation fa- 
cilities are Confining all the 
coremaking to one place reduces labor 
and floor space. 

As in other lines of manufacturing, 
the core room has the same degree 
of adaptability to being laid out for 
the straight-line flow material 
through the department from raw 
material to the finished product. 

As usually seen, the average core 
room has not been laid out with an 
eye towards the easy and natural 
flow of from sand storage to 
batch mixer and through the opera- 
tions in the core room the foun- 
dry. This process is very definite 
and much advantage can be gained by 
closely studying the problem 
working out the scheme which will 
best conditions. This is espe- 
cially necessary when the space left 
for the core work is limited 
operators together. 
who way familiar 
core many ex- 
amples 
narrow 


good, 


of 


sand 


to 


and 
suit 


room 
work close 
in any 
have 
of the evil resulting from 
gangways and work going 
back and forth over the same path. 


and 
All 


with 


are 


work seen 


Tae FOUNDRY 


FIG. 5—-SOME BENCHES OF A 


Sand 
for 


st 
mixes, 


storage, batch mixer, 


batches of various 


CORE 


orage 
core 


bench, oven, pasting, blackening and 


assembling, redrying if necessary 


stock storage. 
Methods of Storing Sand 
The writer has worked in 


foundries where the coremakers 


and 


some 
often 





Those who are designing a new _ had to take a bucket or wheelbarrow 
layout have a much easier proposi- and go several hundred feet to the 
tion in this respect than those who sand sheds, get the sand needed and 
have to take over an old depart- laboriously wheel or carry it to the 
ment and straighten out the kinks core room. Even if it is possible to 
in the flow. As indicated in Fig. 3, have railway facilities direct to the 
all work should progress through the core room, the sand to be used for 
following steps, in the order named: cores should be housed in bins or 
FORM 102 FLOOR BENCH MACHINE STATION F 





INSTRUCTION CARD 
SHOP LABORATORIES 
FOUNDRY DEPARTMENT 








STANDARD FLASK NO. 
SPECIAL FLASK NO 
CORE BOX NO. 


TOOL KIT NO. 
RAMMER 


CORE PLATE NO FACING MXT.NO. 






































) SAND MIXTURE NO. rackie V2 Srove/ 
partC ORE DANDMIXTUREN S| Oe oe pra WA Wheelbarrow 
ARTICLE PATT. NO. NO. LOOSE Pcs NO. CORES vibe —,. 
—— — osicani aaa 
————— ee — ———_ i 
ITEM OPERATION ROUTINE —e 

NOTE. CARD MADE OU? FOR TWO (2) #4 WHEBLBARROW LOADS OF CORE SAND 
MIXTURE. IF A LARGER QUANTITY IS NERDFD USE QUANTITIES OF 
MATERIALS IN THIS SAME PROPORTION. 
1. FROM SAND BIN NO. 1 OBTAIN 300 LBS OF SAND. DUMP INTO MIXING BOX... - +}. 0.05 


























o, | FROM SAND BIN. NO. 4 OBTAIN 200 LBS OF SAND. DUMP INTO MIXING BOX...'..}.0.08 

3. RUN SAND THROUGH RIDDLING MACHINS WITH 1/e" RIDDIBecccccccccvccccccese pe OOS 

4, | ADD THRZE (3) QUERTS OF CORE OIL (GRADB #2) AND 2 GALLONS OF WATER....}.0.02 

5. RUN SAND THROUGH MIXING MACHINE... cece ccccccsccccerececsecsessessesce pe0e06 

6. pDume Faas Sar see MACHIN® AND SHOVEL INTO MIXTURE BIN #3.......-.seee0e Bat | 
Pies ics — a2 








TOTAL STANDARD TIME | 0.28 








FIG. 4—INSTRUCTION CARD 








ROOM PRODUCING ,SMALL CORES 


located near 
The most logical way 
sand is to have it shoveled direct 
from the cars into convenient bins. 
located 
made, it 
by 


sheds the core shop. 


to deliver the 


and 
will 


If not so changes 
have to be 
on an_ industrial 
and wagon, or by 
wheelbarrow. The 
core room then should be taken into 
consideration when laying out the 
foundry and given its place close to 
the railroad siding. 
“A mistake made 
operating a rather large Ohio plant, 
occurred because when the foundry 
was organized, the work was of such 
a nature that the number 
made was small and the 
sand used 


can- 
not be 
handled 
track, by horse 


the old familiar 


Cars 


by one company, 


of cores 


amount of 


was correspondingly a 
small factor. Without considering 
that later they might desire to make 
work requiring a large number of 


cores, they located the core room on 
the side of the foundry opposite to 
the railway facilities where the iron 
and coke were being stored. What 
little sand was used was handled with- 
out difficulty in wheelbarrows through 
the molding floor gangways. Later, 
when the work was changed to take in 
a large amount of gas engine parts, 
the core room was enlarged, but the 
sand still had to 
the foundry 
Thus a 


be brought 


old 


across 
the same way. 
large amount of labor was 
used in the hauling, and the handling 
of sand conflicted with the legitimate 
trafic on foundry gangways. This 
condition was so intolerable that the 
core room had to be moved to the 
opposite side of the foundry near 


in 


the railroad siding. 
Some foundrymen, realizing the ne- 











FIG. 6—DESIGN OF A POSTING, DIPPING AND ASSEMBLY BENCH WHICH 
FACILITATES THE WORK OF PREPARING CORES FOR THE MOLDS 


cessity for having mixtures made as 
standard as possible, have installed 
equipment for drying the sand. Core- 
making, like good cooking, has to 
be exact and if conditions vary from 
time to time, trouble is experienced 
in working the core sand in the boxes, 
due to sticking, being too dry, too 
weak or too hard when baked. There 
fore, a sand of absolute uniformity 
in moisture content is necessary to 
begin with, and when damp sand ‘is 
used directly in making mixtures 
this absolute uniformity is not ob- 
tained. 

One large foundry has the sand 
room so constructed that heating 
coils run through covered concrete 
passageways under the sand, drying it 
out. Cheaper installations, but which 
are more laborious to manipulate, 


consist of small sand heating stoves 
Dry Sand Important 


Dry sand occupies less space than 
wet sand and it has been ascertained 
that if 10 per cent of water is added 
to clean lake or silica sand, there 
is an increase of about 40 per cent in 
volume. This should be taken into 
consideration when buying and mak- 
ing up core sand mixturi When 
adding binder to sand of varying 
moisture content, the strength of 
the resulting cores will be different 
and the number of cores obtained 
from mixing a wheelbarrow load of 
dry sand will be greater than the 
number obtained when starting with 
a wheelbarrow of damp sand. There- 
fore, it is rather important to start 


with sand, always of the same mois- 
ture content and as dry as it is prac- 


ticable to obtain it. 
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as a basis, binder and water in exact 
amounts cam be added with every 
assurance that core sands of the 
same physical qualities will be turned 
out, day after day. 

The mixing room of the average 
foundry, if there is one, varies to a 
great extent in size and in location 
as related to the straight-line flow. 
It should be located as diréctly be- 
tween the sand storage and core 
room as possible, with easy passage- 
way for trucks. A _ mistake, often 
made, is to place the mixing equip- 
ment either in some out-of-the-way 
bin or directly in the core room, 
where it is in the way of the core- 
makers. Conditions of a similar na- 
ture would not be tolerated in many 
of the other manufacturing depart- 
ments. Neatness and order are to- 
day universally recognized as being 
essential to obtaining the highest pos- 
sible output. 


Measuring Equipment 


As to the equipment needed in a 
mixing room, of necessity it will dif- 
fer principally as the amounts of 
sand and binder which are daily 
mixed. It is essential that standard 
measuring instruments, either in the 
form of cups, boxes, buckets, or bar- 
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FIG. 7—LAYOUT OF A POSTING AND ASSEMBLY BENCH FOR SMALL 
CORES, SHOWN IN FIG. 6 
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rows and riddling and mixing ma- 
chines be used. The employment of 
uncertain and varying sized measures 
leads not only to the use of exces- 
sive amounts of binders, but also to 
the occasional lack of the full amount 
needed. One defect is about as bad 
as the other. Where the usual grade 
of unskilled labor is used and indefi- 
nite instruction given, this variation 
is the rule. A cheap workman soon 
can run up the cost of mixing beyond 
what would more than pay for the 
employment of a careful man and pro- 
vide him with means for exact meas- 


urements. The high cost of cheap 
mixing is occasioned by losses in 
handling poor cores and losses of 
castings. These losses: are hard to 


trace to their source, for they occur 
throughout all the operations of as- 
sembling and molding. 


Write Instructions 


Combined with the use of these ex- 
act measurements should go instruc- 
tion cards, Fig. 4, containing the 
necessary information to obtain these 
exact results, even when different men 
do the mixing. Verbal directions 
are easily misinterpreted and lead to 
many unfortunate circumstances, and, 
some of the 
have adopted 


because of this fact 


leading manufacturers 
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slogan: 
it,” which certainly 


9—ELEVATING TRUCK FOR HANDLING CORES FROM THE CORE- 
MAKER TO THE OVENS AND THEN TO THE ASSEMBLY RACKS 


“Don’t say it, write 
is productive of 


good results. 
This careful handling of materials 
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FIG. 8—LAYOUT OF OLD FOUNDRY CORE ROOM 








leads to the possible success of one 
core room, while lack of it might 
lead to the failure of another, as 
the materials can be bought by one 
firm as cheaply as the other and the 
buying of the same equipment is as 
possible for one plant as any other. 
This puts it up to good management 
to introduce and make effective the 
methods which go to make one core 
room turn out a cheaper and better 
product than another. 


Reducing Costs of Mixtures 


Investigation into the possibilities 
of using cheaper binders and sand 
often leads to large savings, as is 
shown in one plant where core oil 
and lake sand had been used in the 
production of transmission case cores 
The investigation brought to light the 
fact that a mixture of glutrin, lake 
sand and gangway sand could produce 
cores of the desired physical quali- 
ties at a saving of over 5O per cent 
of the former price per ton of sand 
mixed. 

The number of cores per day from 
the coremakers is influenced a good 
deal by the character of the binder, 
for if it tends to stick to the box 
the maker cannot turn out as many 
as where a free working material 
is used. This sticking to the box is 
due, in many cases, to too great a 
percentage of binder and the trouble 
often can be eliminated by reducing 
the proportion of binder. This merely 
indicates one place for the core room 
foreman to investigate and find out 
what would be the best standard 
mixture to use to avoid these troubles. 
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dry in Detroit had this stock sand 
thrown into bins with sides about 4% 
feet high. It was very hard for the laborers 
to scoop this sand out either by shovel 
or bucket and almost impossible to clean 
the bin thoroughly without climbing 
into it and working in a cramped po- 
sition. If such bins are used they 
should have sliding or lifting doors 
at the bottom, where the sand can 
be shoveled directly from the floor. 
or where possible, have the bins left 
open at the front. 

Inefficient handling of raw material 
and product increase the cost of pro- 
duction. In the smaller plants it is a 
paying proposition to handle the core 
sand from stock bins to mixer and 
core benches in wheelbarrows, for 
while extensive equipment in the form 
of monorail carriers or rail trucks 
might reduce the immediate costs of 
handling, the expense of 
and overhead 
than make up 


installation 
charges would 


for 


more 
saving of direct 
handling costs. Nevertheless, even in 
small plants, much can be done to 
systematize the delivery of core sand 
to the benches and do away with 
the necessity for the skilled workers 
to leave their order to 
get their sand and do the mixing. 


benches in 


Orderliness an Important Factor 


Crowded .gangways, littered with 
core plates, riddles, boards and other 
trash go far for 
Or- 


laws to 


towards making 
inefficient delivery of materials. 
derliness is the 
be obeyed high 
Fig. 1 
condition 


one of first 
when 


obtained. 


production is 
to be illustrates a 
unbaked 
sand, plates and like material 
have to travel over the 
gangway. The arrangement of 
benches will also facilitate 
of sand. Rows of benches 
back to back with sufficient 


common where 
cores, 
same narrow 
core 
delivery 

ranged 


space for 
a gangway between them will allow 
the free passage of laborers with 
their wheelbarrows of sand, rods, 
etc., to pass without disturbing the 
coremakers or the cores setting on 
stands by the core benches. Benches 
with the hopper arrangement, as 


shown in Fig. 5, permit of a larger 


volume of sand being left on the 
bench at one time, yet without its 
being in the way of the worker or 
without having him disturbed when 
it is being delivered to his bench. 
The charts shown in Figs. 8 and 
10 show how the core room at the 


University of Illinois was rearranged 
for the better handling of 
and permitting the flow of 
progress in a 


materials 
work to 
systematic manner. 
Floor space in this case was limited 
and the highest ideal of straight-line 
flow could not be reached, but the 
large amount of crossing and recross- 
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ing of the paths of materials was eli- 
minated. Core sand was delivered 
from the mixer to the benches into 
hoppers from the back. Rods, wire 


and plates were also delivered to the 
benches by gang- 
This traffic 
interfering 


using this same 


way. prevented much 
removal 
the 


The coremakers placed their 


with the 


the 


from 


of cores from benches to 
ovens. 
finished plates of cores on elevating 
truck racks, similar to the type shown 
This type of truck fur- 
means 


in Fig. 9. 
the 
use of large truck ovens, where, when 


nishes for the continual 
using rack trucks on stationary tracks, 
the oven cannot be utilized while the 
cores are being loaded into the rack 
and when they are being removed. 
The continuous the ovens 
is an important where trucks 
are the means for holding the cores 
in the oven. Where ovens have to 
stand idle while their truck racks 
are being loaded and unloaded, just 
twice as much oven equipment as is 


use of 


factor 


required is being used. 
When using steel racks in connec- 
tion with these elevating trucks as 


many racks as can be utilized are on 
hand and then some are placed at 
the core benches and are being loaded, 
while yet another set can be in the 
oven with baking cores, with a third 
set with baked cores being unloaded 
at the assembly benches. 

Where the racks can be placed back 


of the coremaker’s bench they will 
produce the best results. Then all 
the coremaker has to do is to turn 
around with his finished plate of 
cores, place them on the rack and 
begin a nev’ plate. When the rack 
is filled it can be removed to the 
oven for baking and an empty rack 
set in its place. This will eliminate 
the many trips to the ovens of the 


coremaker and the subsequent hunting 
for an empty oven shelf. In a foun- 
dry studied by the the time 
wasted by the coremakers when tak- 
ing each plate to the oven amounted 


writer, 


to more than an average of two 
minutes per plate. This two-minute 
loss on each plate could have been 


reduced to a six-minute loss on 40 
plates by using the portable rack. 


Handling Finished Cores 
The employment of the elevating 
truck requires that the core room 
floor be in good condition, as the 


spoilage of delicate green cores may 
be considerable. Special layouts 
rack 


with 
core 
used in some 


cars between rows of 
benches are successfully 


of the larger core rooms, but the sys- 
tem is not as flexible as the elevating 
truck system. 

The use of the drawer type oven 
type 


and rail truck will still be the 






most efficient in but the 
management should seriously consider 
all methods. because additional labor 
should be 


some cases, 


and extra oven equipment 
eliminated if 
must be 


possible. These types 


studied to determine which 


will give the continual 
use of the the least 
of handling and the greatest produc- 
tion the floor 
smallest number of men. 

To insure oven work of the highest 
degree of uniformity, ovens must be 
so constructed that their temperature 
can be maintained at a constant point. 
This means they must be well insu- 
lated and as free from 
air as possible. 


method most 


ovens, amount 


with least space and 


uncontrolled 


Oven Temperature Control 


To be sure that this constant tem- 
perature is maintained, recording ther- 
mometers should be installed to en- 
able the oven tenders and manage- 
ment to know the temperature at 
which the oven is being kept. The 
thermostat used in connection with 
the oven flues or dampers will assist 
in obtaining an even degree of heat 
by providing mechanical 
damper control. Mechanical 
tion, when working 
always insure greater 
baking than when the regulation is 
left to the judgment of: laborers of 
the class prevalent around a foundry 
core room. While in some cases, at- 
tempts at mechanical control have 
been a failure, it is not to be denied 
that the 
obtained 


means of 
regula- 
properly, will 
accuracy of 


best control will only be 


when some such means are 
employed. 

When standard mixture, 
it iS a comparatively easy matter 
to find the temperature at which the 
cores can be baked quickest without 
burning the outside before the 
has been thoroughly baked 
Knowing this temperature, the ovens 
can always be kept worked to their 
highest degree of output. This is 
especially necessary when large quan- 
tities of cores have to be handled, 
for when the cores require too long 2 
time to bake, it will mean extra oven 


running a 


core 
inside. 


equipment. The usual reason for 
failure in thus controlling the tem- 
perature is not due to the general 


method, but to faulty mechanical in- 
stallation and poor instruction or 
knowledge on the part of the manage- 
ment. In one large core room it was 
found that the best results from a con- 
tinuous oven for certain 


system cores 


was 


al 


525 degrees 


obtained when a temperature of 
Fahr. was maintained 
For the ovens used for baking cylin- 
der barrel cores a temperature of 
500 degrees Fahr. maintained for 2% 
hours gave the best results. In a 
radiator foundry running about 35 
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tons of core sand a day it was ascer- 
tained that using recording 
thermometer control, that 380 degrees 
Fahr. for the first hour followed by 
two hours of steady heat, then three 
hours of slow cooling, gave the best 
results. The tem- 
perature was obtained by using forced 


when 


varying of the 


draft. 

Where large numbers of cores are 
being made the work of smoothing, 
pasting, blackening and assembling 
can best be divided into separate op- 
erations so that special workers each 
have one or two operations to per- 
form. 

Well arranged benches are a neces- 
sity where the workers can have the 
cores brought to them. 
veniently near and have stools to sit 
on, for on this class of small work 
there is no necessity for the assem 
blers to stand. 

Fig. 6 


placed con 


well-ar- 
ranged bench developed at the Uni- 
versity of Illinois 
workers pasting, blackening and as 
sembling small cores. The cores from 
the oven are set in racks just back 
of these workers and to get their 
supply of cores they 
around for a plate of unworked cores. 
Pots holding paste and black wash 
are set into the bench, as 
being located for the convenience of 
the worker and out of his way. When 
the cores are finished they are set 
on plates in the rack at the back of 
the bench. 
ried away by another 
attends to the redrying 


shows a_ small, 


foundry for the 


merely turn 


shown, 


From here they are car- 


worker who 
oven. The 


finished, assembled cores are taken 
direct to the core storage or the 
foundry. 


Progressive Finishing of Cores 


If the benches are so arranged that 
successive operations can be per- 
formed by the workers sitting next 
to each other or across the bench 
from each other, the cores can be 
passed directly man, 
eliminating the 
in trays and carrying or hauling to 
the next operation 
finishing of cores 


from man _ to 
necessity for storing 


This progressive 


is followed by Sev 


eral of the larger automobile foundry 
core room organizati 

The cores having been ‘inished and 
assembled, they can best be stored 
in trays or boxes or on boats where 
they can be left until required in the 
foundry and then carried these 
same trays direct to the molder’s 
floor. 

A large loss of cores occurs in 
many foundries because they are 
taken to the foundry on poorly con 
structed trays or platforms, left in 


the way, and if not used, they remain 
there to be broken by placing boards 


TAEe FOUNDRY 


and flasks om them. This occurs in 
practically every foundry, as it seems 
almost impossible to make the molders 
realize that cores in the foundry 
represent money. 


Order and Stores Control 


description of the 
routing and core 


The following 
method of core 


storage used by the Mueller Mfg. 
Co., a large manufacturer of brass 


plumbing goods, will show how it 
has attempted and successiully exe- 
cuted a plan for the control of the 
making of cores in the right quantity 
and storing them until ready _ for 
use. Hampered by a small core room, 
formerly a part of the foundry which, 
like Topsy, “just grew,” as increased 
production was called for, it has made 
a special effort to produce large quan- 
tities of small cores of the very best 
To get this quantity meant 
specialization of labor, careful rout- 
ing of work, and well planned: stor- 
age where the kinds of 
cores could be found when needed. 


quality. 


numerous 


Girls are employed as coremakers 
because they have been found to be 
more adept at this small core work 
than boys or men. The writer was 
pleasantly surprised at the intelligent 
class of girls employed as compared 
to the class in several other plants. 
This has been made possible by the 
management endeavoring to maintain 
clean surroundings. 

Factory orders made out in dupli- 
cate, Fig. 11, go to the man in 
charge of the core box storage, who 
then gets the desired box from its 
rack and places it with the order on 
a rack accessible to core room fore- 
man. Rush orders) and the  corre- 
sponding boxes are immediately sent 
to the core room foreman in_ his 
office. 

Each core has an estimated rate per 
hour, divided into three classes, 4, B 
and C, according to their intricacy, the 
more intricate being classed as A, less 
intricate as B, etc. The coremakers 
are rated according to their skill, as 
A, B or C class, and are paid a cor- 
responding rate per hour, which they 
get without question, no 
much they turn out. 


matter how 
If, as shown on the sample card, Fig. 
11, the job is scheduled Class A, at 35 
cents per hour, or $3.15 for nine hours 
work, and the coremaker at the end of 
the day has produced a total of 350 
or 35 above the schedule, she is paid 
11 cents extra. This rate of 11 cents 
is paid for the scheduled number of 
cores per hour which are turned out in 
excess of the standard for Class A. 
If the cores are rated in Class B, the 
coremaker is paid 10 cents for each 
scheduled hour’s work in ‘excess of the 


April, 1918 


standard and for cores in Class C, 9 
cents is paid. 

With the schedule rates per hour 
and information obtained from his as- 
sistant, the foreman at the start of 
work in the morning and afternoon, 
knows what work can be made each 
day, and then, from his orders, he 
lays out work in advance for the core- 
makers. The core boxes to be worked 
are marked with the coremaker’s num- 
ber and sent to a station supervised 
by a workman whose duty it is to get 
ready the wires and dryers. needed. 
These are collected and when the core- 
maker is ready to start on the new 
work, she proceeds to a card rack, 
obtains her duplicate of the work order, 
goes to the bench where the jobs have 
been laid out, obtains her box and 
wires, while the dryers are carried to 
her bench. 


Inspection of Cores 


As she finishes plate after plate of 
these cores, she enters the number made 
on the back of her core order, Fig. 
1], which gives her information, telling 
her when the order is finished. Each 
plate has placed on it an iron tag with 
the part number corresponding to that 
on the work order. The green cores 
are carried to the ovens by a boy whose 
duty it is to do this work. The ovens 
are charged by a man who regulates the 
baking and removes the cores to cooling 
racks. From the cooling racks they are 
taken to the benches where girls clean 
and smooth them with graphite. The 
finished cores are next taken to the 
inspecting and checking rack. At this 
point the inspector notes on the back 


‘of the original order the date, the num- 


ber in the tray, the rack and section 
number, when it is to be stored until 
taken to the foundry, and the tray num- 
ber. The iron tag which has followed 
this plate of cores through the dif- 
ferent operations is removed at this 
point and a paper tag is placed with 
the cores. 

When the entire number of cores have 
been finished for the order, this core 
order card is placed in a rack where 
the laborer whose duty it is to take 
the cores to the molders can have access 
to it. This man then knows where to ob- 
tain the needed cores, and as he removes 
them to the molding benches, checks 
off on his work order card the number 
of the plate delivered. 

This system provides for having the 
needed cores on hand when wanted 
and in a known location. It also 


provides against dispute between the 
foundry and core room as to cores 
made and delivered, supplies the in- 
formation for the payment of bonus te 
the workers, and checks losses dur- 
ing the progress of cores from the 
(Concluded on page 182) 
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Molding, Casting, Cleaning and Annealing Practice of a Milwaukee 
Malleable Iron Plant That is Producing 18,000 Grenades Daily 


Making Hand Grenade Castings for Uncle Sam 


By AM JONES 


. OR several centuries the hand grenade has 

been one of the important missiles of 

wariare, but not until the present terrible , 

European conflict did it assume a place of 
almost ranking importance. Trench fighting, accom- 
panied by frequent raids, makes the hand grenade 
an almost indispensable weapon, and in the hands 
of the moppers-up it is a terrible means for the 
destruction of human life. Since the beginning 
of the war many types of hand grenades have 
been developed, but the models used by the 














Central Powers and Allies differ considerably in 
design. Unlike the rifle grenade which 
propelled several hundred yards, the hand gren- 
ade, as its name implies, is thrown by the grena- 


may be 


dier and is mainly intended for close-up work, 
particularly where the opposing trenches are 
not widely separated. At the end of the seven- 
teenth century hand grenades were 
warfare, before muskets were generally em- 
ployed. These grenades consisted 
low balls of iron or other metal, which 


used in 


of hol- 
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FIG. 4 FIG. 5 




















FIG. 1—HAND GRENADE WITH EXPLODING DEVICE ATTACHED. FIG. 2—TEST WEDGES SHOWING THE MALLEABILITY 
OF THE IRON. FIG. 3—ANNEALED GRENADES WHICH HAVE BEEN BATTERED BY SLEDGES. FIG. 4—SECTIONS OF 


HAND GRENADES OF UNIFORM WALL THICKNESS; A AND B ARE HALVES OF A GRENADE BROKEN IN 


HARD AND C AND D HAVE BEEN CUT WITH A SAW FIG. 5—GRENADE CASTING FRAGMENTED BY 
GOVERNMENT INSPECTORS—NOTE THE UNIFORMITY OF THE FRAGMENTS 
Copyright 1918 by the Penton Publishing Co. 
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9—A CORNER IN THE GIRLS’ 


FIG. 


IN FIG. 7 


ANOTHER VIEW OF THE SAME FLOOR SHOWN 
ALL GRENADE CORES ARE MADE BY FEMALE LABOR 
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GRENADE FLOORS AFTER 4% 


—COPE AND DRAG HALVES OF HAND GRENADE MOLD, THE MATCH-PLATE WITH 10 PATTERNS ALSO IS SHOWN FIG. 7—THE APPEARANCE OF SEVERAL HAND 
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with powder. At first 
practice to assign 
only a few soldiers to a company, 
trained in throwing grenades, but 
1670 the French and British 
organized whole companies of gre- 
nadiers. Early in the 19th century 
the use of the hand grenade was dis- 
continued almost entirely due to the 
development of the musket, but in 
the Russian-Japanese war it was used 
effectively, particularly during the 
siege of Port Arthur. The grenades 
employed at this time were of a 
modern type and were filled with a 
high explosive. 


Millions of Grenades Being Cast 


In the trench warfare now being 
conducted in Europe, both hand and 
rifle grenades are being used ex- 
tensively, and to provide amply for 
the requirements of our army, millions 
of these missiles now are being cast 








A VIEW 


OF THE 
OPERATED SQUEEZER MOLDING 
MACHINE ON WHICH GREN- 
ADE MOLDS ARE MADE 


FIG. 10 — POWER- 


in the foundries of this country and 
and finished in 
plants. Since 


are being machined 
manufacturing 


inalleable cast iron possesses the most 


other 


satisfactory shattering properties and 
is broken into the largest number of 
destructive pieces when the grenade 
is exploded, this metal has been adopt- 
ed by the ordnance department of 
the United States army in preference 
to cast iron or steel. 

In the distribution of 
hand grenades, the Federa! Malleable 
Co., West Allis, Wis., received a large 
body castings of the 
latest type, as illustrated in 
It will be noted that 
grenade, the hand type is corrugated 
thereby providing 


orders for 


contract for 
Fig. 1. 
unlike the ride 
on the outside, 
definite lines of weakness and strength 
in the casting. The government 
specifications provide, that when test- 
ed, a grenade shall not break inio 
more than 150 pieces, and all of the 
produced by the 


castings thus far 
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FIG. 11—TEMPORARY STORAGE RACKS SHOWING THE METHOD OF PILING 
HAND GRENADE CORES 


Federal Malleable Co., have met this 
requirement. Every heat of metal is 
carefully analyzed and the chemical 
contents are known before the cast- 
ings are charged into the annealing 
ovens. For ascertaining the physical 
properties, test wedges are cast from 
each heat and are given respective 
heat numbers. Some of test 
bars are shown in Fig. 2. The wedge 
that has been curled reflects the high 
malleability of the metal. The round 
test bar is pulled for strength and 
the iron regularly has developed ten- 
sile properties from 48,000 to 
53,000 pounds per square inch with elon- 
range within the narrow 

11.5 to 12.5 per cent. 


these 


ranging 
gations which 


limits of from 


Fig. 3 
grade 
production of hand grenades to comply 
with the 
grenades shown were subjected to re- 
peated blows 
could not totally fractured. 
grenade body castings, split transversely 
and sawed laterally, are shown in Fig. 4. 
The grenade which was split lengthwise, 
the two halves of 
by A and B, was fractured in the hard 
and before annealing, while the halves, 
C and D, 
These views are 
the uniformity of 
these castings. 
tion cannot 


high 


further 


iron can 


rigid 


from 


were cut 


take 








FIG. 12—WHEEL BARROWS PROVIDED 
THE HAND GRENADE CORES FROM THE 
MOLDERS 


illustrates 


heavy 


which are 


after 

intended to 
wall 
Effective 
place if the 


that 


be used in 


specifications. 


sledges, 
Halves 


thickness 





‘e 


WITH SPRINGS FOR 


CORE OVENS 





CONVEYING 
TO THE 





only 


The 


indicated 
annealing. 
indicate 


fragmenta- 
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FIG. 13—HARD IRON 
are not exactly of the same thickness 


and castings showing the slightest 
variance in this respect are rejected. 

Fragments of a grenade shattered 
by the chief inspector of the govern- 
ment are illustrated in Fig. 5. The 
specifications provide that 90 per cent 
of the weight 
recovered and this has been done in 


casting by must be 
every test of grenades made at the 
Federal Malleable Co.’s 
Fragmentation tests are made almost 
daily and the fragments illustrated 
represent an average 
specifications provide further that the 


foundry. 


result. The 


grenade castings must wéigh 16 ounces 


with a plus or minus allowance of 
one ounce. The castings made at the 
Federal plant 


one-half ounce only and thereby come 


exceed one pound by 
within safe limits of the requirements 
of the specifications. 
Output Averages 18,000 Daily 
When the contract for these grenade 
department 
equipped 
Production 


castings was received a 
of the 


to facilitate 


plant was specially 
production. 

now averages over 18,000 body cast- 
ings daily, which is the output of 
only 12 mclders. The molds are made 
on power-operated squeezers designed 
and built by the Federal Malleabie 


Co. A view of one of these machines 


with a grenade matchplate at the 
left, is shown in Fig. 10. Ten cast- 
ings are .made in a mold and the 
floors now average 160 molds per day, 
or 1600 castings The recor floor, 
without overtime, was 176 molds, or 
1760 castings from one man in one 
day. As the output per molder is 


is believed that 
this record soon will be broken. For 
a malleable shop, the weight of cast- 
per molder, is 


steadily increasing, 


ings produced daily 


considerably above the average. To 


INSPECTION BENCH 


facilitate pouring-off, bull ladles 
mounted on wheels are employed, one 
being provided for 


crs. 


very two mold- 
Aluminum matchplates, with the 
patterns of ten grenades on each are 
used on the Split brass 
patterns are mounted on the match- 
plates, one-half of the pattern being 
en each side of the plate. 


squeezers. 


The brass 


patterns were machine turned and 
micrometered before being mounted 
to insure absolute roundness. The 


cope and drag halves of a grenade 
mold, with the cores set in the drag 
1eady to close, are illustrated in Fig. 


¢. The matchplate shown in this 
view as well as the cope, clearly 
outline the method of gating. With 


the exception of a small junction 


fillet in the drag, the entire gate is 





FIG. 14 
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in the cope. The gate is built-up 
to feed the castings and that section 


of the gate joining the castings is 


elliptical. This method of gating 
almost entirely eliminates shrinkage 
defects. 


Molding Machine Insures Big Output 


The efficiency of the type of 
power-operated squeezer ‘employed is 
reflected by the large floors of grenade 
molds, representing only 4% hours 
work, shown in Figs. 7 and 8. All 
of the metal for grenade work is 
melted in one furnace, which is of 
the ordinary coal-fired, air type. The 
first heat is poured at 7 a. m., and 
the second at 12:30 p. m. 

Satisfactorily and accurately coring 
the hand grenade molds was one of 
the difficult problems that had to be 
solved. In addition, these cores must 
be produced in large numbers and 
adequate facilities had to be provided 


jor doing this work expeditiously. 
The acceptance or rejection of the 
casting depends upon the exactness 
of the core and the care exercised 


by the molder in setting it. The core 
department of the “Federal Malleable 
Co. was not of sufficient size to pro- 
vide room for the production of 
grenade since sufficient 
time was rot available to erect a new 
building for this’ purpose, a wooden 
structure on the property was partial- 
ly reconstructed and enlarged to serve 
as the grenade core shop. Rest and 


cores, and 


lunch rooms are provided and the 
ovens are located separately in a 
room, apart from the female core- 
makers. Twenty girls are employed 


tor making grenade cores, practically 
all without previous coremaking ex- 
perience when they were engaged. 





VIEW OF THE TWO WHEELS WHICH GRIND THE ENTIRE DAY’S 


OUTPUT 
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With the exception of the laborers 
who bring in the sand and carry 
away the cores, none of the male 
employes is permitted to enter this 
department. The cores are made in 
cast iron, 
three chambers each, and each cham- 
ber is machined to a high degree of 
accuracy. The core mixture consists 
of silica and bank sand and the 
cores are not vented. The silica 
sand opens up the cores sufficiently 
to make yenting unnecessary and the 
blowing of the cores never occurs. 
The mixtures are prepared in a ma- 
chine installed by the Blystone Mfg. 
Co., Cambridge Springs, Pa. Fig. 9 
is a section of one corner of the core 
room with the newly made cores on 
the iron driers ready to be delivered 
to the ovens. 


Girls Make 1000 Cores Daily 


The girls average 1000 cores daily, 
the record output being 1300. 
overtime for female labor is not 
permitted by the the State 
of Wisconsin an adequate force had 
to be provided and a large stock of 
cores is carried to guard against 
emergencies. Fig. 11 shows a section 
of temporary storage racks and also 
illustrates the method of handling 
cores in quantity. After baking, the 
cores are removed from the driers 
by boys who also inspect them and 
set them into holes drilled into spe- 
cially prepared coreboards by which 
the cores are delivered to the mold- 
ers. Each board has a capacity of 
55 cores. The coreboards and their 
ioads of cores are transported to the 
foundry on special trucks provided 
with springs, designed and built by 
the Sterling Wheelbarrow Co., West 


Since 


laws of 





FIG. 


15—SAND-BLASTING 


machined core boxes, of: 
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FIG. 16—FINAL 
Allis, Wis. These trucks with 
of cores are shown in Fig. 12. 

After grenade cast- 
ings are tumbled in the hard. They 
are next sorting 
bench, 13, where they are care- 


loads 
shaking-out, the 
delivered to the 
Fig. 
fully inspected by the company’s em- 
ployes and all defectives are scrapped. 
The sound castings are then delivered 
to the grinders where they 
in the hard. 


are ground 
For the purpose of ap- 
plying the proper force on the cast- 
ings and against the grinding wheels, 
the special device actuated by a 
lever, shown in Fig. 14, has been de- 
signed. The entire daily output of 
ever 18,000 castings is ground by two 
mien on two wheels. Another marvel- 
feature of this 
fact that no 


ous 
the 


performance is 


overtime is incurred 





ANNEALED GRENADE CASTINGS BEFORE 
DELIVERY TO THE GOVERNMENT INSPECTORS. 


THE OPER- 


ATOR ONLY HAS ONE ARM, YET HE WORKS EFFICIENTLY 


INSPECTION BY GOVERNMENT 
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INSPECTORS 


in this department in disposing of 
the day’s output. 
After being ground, the castings 


are packed for annealing. A _ battery 
of six ovens is constantly employed 
and the grenade castings are annealed 
in the same ovens with other cast- 
ings produced in this shop. The 
evens are coal-fired and the tempera- 
tures are controlled by pyrometers 
furnished by the Industrial Instru- 
ment Co., Foxboro, Mass. Platinum- 
rhodium couples are used independent- 
ly in each oven and readings of each 
oven are taken every hour, both day 
and night, thereby insuring absolute 
temperature control. 
the castings are sand-blasted in a 
sand-blast barrel, Fig. 15, installed 
by the New Haven Sand Blast Co., 
New Haven, Conn. Steel grit is used 
instead of sand-blast sand. Addi- 
tional equipment for sand-blasting 
will be installed which will eliminate 
night work now necessary to clean 
the large daily output. After clean- 
ing, the castings are dumped on a 
large bench, Fig. 16, where they are 
subjected to their final inspection by 
government inspectors. They are 
then bagged, loaded and shipped to 
the plant where they are to be ma- 
chined. 


After annealing 


Fragmentation Tests 


For the purpose of making frag- 
1entation tests a shed has been built 
in which the grenades are exploded. 
The grenade to be tested is placed 
inside of a steel drum filled with 
sand, and which is heavily weighted. 
The steel drum is enclosed in a box 
made of heavy planks and which is 
thoroughly reinforced. After the 
grenade has been exploded the con- 
tents of the steel drum are riddled. 
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The sand falls through the meshes 
of the riddle the 
the grenade are retained in the screen 


and fragments of 


and are recovered. 


Producing Small Cores Cheaply 
in Quantity 
(Concluded from page 176) 
It provides an 
method of hav- 
ing the work flow through the se- 


necessary operations from 
delivery 


makers to the foundry. 
excellent, controlled 
quence ol 


the receipt of the order to 


to the foundry. 


Summary of Flow of Work 


Each person has his or her speci- 
fied duty and becomes a_ specialist 
in that work. The summary of the 
flow of work is as follows: 
1.—Order received at box vault. 

2.—Order and box delivered to forema: 
3.—Day’s work scheduled by foreman. 
-4.—Wire and dryer man prepares boxes 


wires and dryers. 
Coremaker has sand brought to ben 

and receives box and dryers. 
6.—Green laborer to 


un 


cores taken by oven 

7.—Oven tender bakes and removes cores 
to cooling rack. 

8.—Laborer supplies girls who clean and 
blacken cores. 

9.—Finished cores inspected and counte: 

10.—Finished cores stored in racks of num 
bered sections. 

11.—Cores removed to foundry from storag¢ 
rack by special laborer as they are 
needed by molder. 

Some interesting points were ob- 


served in this plant in addition to the 
control of output. A special paste is 
used on the wires, which, while hold- 
ing the wires in place, allows 
to be removed from the casting. When 
they are not bent 
from the casting, 
ready for use again. 


them 
while being re- 
moved they aré 

A special wire-cutting and forming 
machine is operated by one man, who 


furnishes not only all the intricately 
bent wires for this works, but also 
for the Canadian plant This ma 
chine automatically cuts and binds 
the wires which are used in the large 
number of valves. tees, faucets and 
other castings produced Dies for the 
different shaped wires are. easily 
slipped into place, reducing the cost 
of cutting and bending to a minimum 

By the use of special sand mixtures 
many complicated cores are made 


without 


the use of dryers, as the mix- 


ture gives extremely strong green 
core and yet cleans out of the cast 
ing with a 1um of expense. At 
the same time, these cores are accu- 
rate as to size, for the type of work 
demands that they he so. Most of 
the boxes used are cut out of solid 
blocks of steel, givit the cores an 
accuracy which cannot be obtained 
from wooden or cast metal boxes. 
This method of cutting the boxes 
from steel makes an initially high 
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box cost, yet the results justify this 
expense. 

This careful control of the core out- 
put is in direct contrast to one other 
large automobile plant visited by the 
writer, where all orders were trans- 
mitted from office to foreman by word 


of mouth, and the foreman in turn 
gave his men verbal orders. The 
cores, when removed from the ovens, 


were placed around the shop in gang- 
ways on bottom boards, under benches 


and some on unmarked racks. Many 
orders were duplicated and cores 
often were lost by the time the 


molder was ready for them and others 
had to be made. Others were broken 
because they were left in passageways, 
where wheelbarrows and trucks would 
overturn the which 
rested. The work of pasting, 
trimming and blacking the cores was 
scattered all around this foundry, re- 
sulting in 


board on 


{ 


ten 
they 


much confusion in handling 
the work. 

Such not 
pay, yet they can be seen in a large 
number of foundries. It 
foreman and 
his department a 


conditions are these do 
behooves 
manager to make 
subject for an- 
alytical criticism and then to do such 
constructive work as will keep the 
shop on a production basis. Find the 
best arrangement of equipment, put 
in all the labor-saving equipment 
which will actually reduce costs, spe- 
cialize the labor to perform its work 
efficiently and use mixtures which will 
give the best results at the cheapest 


each 


cost. 
Personal 
H. P. Curtiss, 120 Milk street, Bos- 
ton, has been appointed New England 


representative of the Clarage Fan 
Co., Kalamazoo, Mich. 
A. F. Ausman has been appointed 


Chicago district manager of the Nagle 
Corliss Works, Pa. He 
vice president of the 
McMasters-Carr Supply Co., Chicago. 


Engine Erie, 


formerly was 


Eliot A. Kebler, secretary and 
treasurer of the Matthew Addy Co., 
Cincinnati, pig iron merchants, has 
resigned to become president of the 


Machine Co., 
succeed the late 
Edward P. 


inanager of the foundry of 


Pittsburgh, to 
Thomas 


l‘awcus 
Fawcus. 
has 


Quinn resigned as 


the Turner 


& Seymour Mfg. Co., Torrington, 
Conn., to become superintendent of 
the foundry operated by the Bilton 
Machine Tool Co., Bridgeport, Conn. 

G. M. Carter, formerly general 
manager of the Adams Truck Foun- 


dry & Machine Co., Findlay, O., 


esigned that position to become gen- 


has 


eral manager and vice president of 
the Adams Axle Co. 
H. J. Klaer, formerly general man- 
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ager of the Penn Seaboard Steel 
Corp., Philadelphia, has been elected 
second vice president, in charge of 


castings production, to succeed C. E. 
Middleton, who was elected vice presi- 
cent. 

William G. Hammerstrom, chief 
engineer of the Lynchburg Foundry 
Co., Lynchburg, Va., has been pro- 
moted to the position of general 
superintendent, having charge of the 
company’s three plants at Lynchburg 
and Radford, Va., and Anniston, Ala. 

J. B. Henry, general superintendent 
of the Union Steel Casting Co.,: Pitts- 
burgh, has been elected vice presi- 
dent, to succeed J. P. Allen, who be- 
came president recently. Mr. Henry 
will continue in charge of foundry 
operations. W. C. Eichenlaub, secre- 
tary, has been appointed sales man- 
ager. 

C. E. McArthur, who recently re- 
signed as superintendent of thé J. f. 
Case Threshing Machine Co., Racine, 
Wis., to accept the position of works 
manager at the plant of the Barnes 
Foundry & Machine Co., has resigned 
this position, owing to the fact that 
the Barnes company has abandoned 
its plan to make automobile castings. 
Mr. McArthur has been appointed 
feundry superintendent of the Green- 
lee Foundry Co., Chicago. 

ca Philip Coleman, president, 
Worthington Pump & Machinery 
Corp., 115 Broadway, New York, has 
announced the following appoint- 
ments: James E. Sague, vice presi- 
dent in charge of engineering and 
manufacturing; Leon P. Feustman, 
president in charge of general 
cemmercial affairs, including contracts, 
purchases, traffic, etc.; Frank 
Ii. Jones, vice president in charge of 
William Goodman, assistant to 
James E. Sague, vice _ president; 
William Schwanhausser, chief engi- 
neer; Neil C. Lamont, manage;x, 
works, Elmwood place, Cin- 
cinnati; Edward T. Fishwick, general 
manager; and Charles E. Wil- 
assistant to the general 
nianager. 


vice 
prices, 


sales: 


Laidlaw 


sales 
son, sales 

Harry Y. Carson, sanitary engineer 
for the Central Foundry Co., 90 West 
New York, has accepted a 
commission as chief sanitary engineer 
for the Red Cross relief expedition, 
which sails shortly for Palestine. The 


street, 


purpose of the expedition is to im- 
prove the deplorable sanitary condi- 
tions prevailing in Jerusalem and 


other parts of Palestine now occupied 


by the allied forces. For this work, 
Mr. Carson already has purchased 
$300,000 worth of engineering sup- 
plies. Included in the duties ahead 
of Mr. Carson is the installation of 
piping from the Pools of Solomon 


to Jerusalem, eight miles 


away. 
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Meetings 
Metals will 


Annual 


Institute of be Centered 


Foundrymen Will Meet in 


ILWAUKEE, 
leading foundry 
the United States; has been 
selected as the 1918 meet- 
ing place for the annual conventions 


the 
centers of 


one of 


of the American Foundrymen’s asso- 
ciation and the American Institute of 
Metals. Concurrent with these gath- 


erings will be held the usual exhibi- 
tion of foundry 
plies, 


equipment and 
tools and accessories. 
On Monday, Oct. 7, the deliberations 
of the two foundrymen’s technical so- 
cieties will be opened with a joint 
session and at the same time the vis- 
itors will be given their first oppor- 


sup- 
machine 


tunity to inspect the displays. The 
convention and the exhibition will 
continue throughout the week. 

The meetings of the American 


Foundrymen’s association and the ex- 
hibition will be held in the Milwau- 
kee auditorium, where ample display 
space will be afforded and a_ suffi- 
cient number of large meeting rooms 
are available for the joint sessions 
which will be scheduled for three 
days of the week. This commodious 
building will be the center of all the 
foundrymen’s activities and here the 
headquarters will be established for 
both’ organizations. 

The auditorium is one ‘of the larg- 
est and most commodious structures 
of its kind in the world. Machinery 
hall, where the operating exhibits will 
be assembled, has a floor area of 54,- 


000 square feet, and the arena, where 
the still exhibits will be located, has 
a floor area of 22,500 square feet. If 
necessary, the stage, 50 x 68 feet, also 
may be used for exhibition purposes. 
Two large meeting halls are located 
on the first and second floors, respec- 
tively, and are separated by wide cor- 
ridors from. the areas, 
thereby insuring freedom from noise. 
Milwaukee 


exhibition 


ample hotel fa- 
cilities to provide accommodations for 


also has 


the 3000 to 3500 visitors who attend 
these affairs. 
Milwaukee is one of the largest 


foundry centers of the United States, 
and provision will be made for plant 
visitation throughout convention week. 
Within the confines of the municipal 
limits of the city are located about 
80 gray iron, steel, malleable iron and 
brass foundries, and including North 
and South Milwaukee and West Allis, 
the total is in excess of 90. Racine, 
Wis., only a short distance from Mil- 
waukee, is the center of approximate- 


ly 20 foundries. Milwaukee also is 
one of the leading steel casting dis- 
tricts of the world. It has approxi- 


mately 20 steel foundries, a number 
of which recently have installed small 
open-hearth and electric furnaces. Ac- 
the 1914 statistics, the 
value of iron, steel and heavy machin- 
ing of Milwaukee exceeded that of any 
other of its industries with a total of 
$34,300,585, and it is estimated that 


cording to 


183 


of the American Foundrymen’s association and the American 


Milwaukee 


last year this totaled more than $50,- 
000,000. 

The the American 
Foundrymen’s association empowered 
to decide upon the time and place of 
the 1918 convention and 
consisted of the following: Benjamin 
B. Fuller, president, Westinghouse 
Electric & Mfg. Co., Cleveland; C. E. 
Hoyt, exhibition manager, 
H. R. Atwater, Cleveland 
Mfg. Co., Cleveland; S. T. 
S. Obermayer Co., 
Minich, Sand Mixing 
New York, and A. O. 
retary-treasurer, 


committee of 


exhibition 


Chicago; 
Osborn 
Johnston, 
Chicago; V. E. 
Machine Co., 
3ackert, sec- 
Cleveland. 


Zinc Value Declined in 1917 


While zinc production last year was 
about equal to that of 1916 in tonnage, 
the value suffered a of approxi- 
mately $60,000,000. The production of 
spelter from domestic ore in 1917 is 
estimated by the United States geolog- 
ical survey at 574,994 short tons, valued 
at $102,350,000. The foreign production 
from foreign ore is estimated at 92,- 
757 tons making the total output for 
the year 667,751 tons, valued at $118,- 
860,000. This compares with the total 
of 667,456 tons, valued at $178,878,000 


the previous year. 


loss 


C. W. Hunt & Co. announce the re- 
moval of their New York City offices 
from 45 Broadway to the Astor Trust 
building, 501 Fifth avenue. 








Published by 





BIRMINGHAM, ENG....... 
i lol Oa ae 
CINCINNATI...... er 
ot 5 Ae 4): ee 
PHILADELPHIA....... 

ee ee UO it: Oe 
WASHINGTON, D. C 


SUBSCRIPTION 
United States and Mexico.. 
Canada Rees hip o's advo 
Great Britain and other Foreign 


the Penton 


Copyright 1918, by 





BRANCH OFFICES 


AAA 


- Tae FOUNDRY 


(i ea a 


A monthly journal devoted to all branches of the foundry trade 


The Penton Publishing Co. 


Penton Building, CLEVELAND 


Prince’s Chambers 


1147 Peoples Gas Bldg. 


...128 Opera Place 


..508 West Street 


1316 Land Title Bldg. 
». 2148-49 


Oliver Bldg. 


.40 Metzerott Bldg. 


agian ke varcie re ieee $1.00 a year 
sa tall ick seer ae $1.50 a year 
Countries Eight Shillings 


oe ee re are ae Sy abistaleen woe scks COtts 
Copies published three months or more previous to 
date of current issue, 25 cents each. 
ADVERTISING 
All communications relating to advertising copy, dis- 
=| continuances, etc., must be received on the 10th of the 
=| month preceding date of publication. 
= - 
| ENTERED AT THE Post OrFice at CLEVELAND AS SECOND 
= CLass MATTER 


Publishing Co. 


SALARY af 


Contents 
A GREAT SHORTAGE OF Founpry Iron IS IMPENDIN¢« 
LARGE MALLEABLE PLANT NEARS COMPLETION 
SUGGESTIONS FOR HANDLING Stopper IIeApDs. 
How CastinGs ror Bic Gun Latriues ARE Map 
BRIDGING A SMALL CUPOLA...... 
Kye Hazarps 1n INDUSTRY..... 
\NNEALING BY MUFFLE AND Por OveNS ComMpPart 
Evectric Arc WELDING APPLIED » Cast Iron 


EFFICIENT PaTTERN Snop Metuops THar Say 
RESULTS OF USE OF PERMANENT 


CHAMPLAIN Merats Corp. ORGANIZED.... 


ANOTHER McLain-CarTER FurNAcE INSTALL 


Tue Practice oF MELTING AND CastiING ALt 


PROBLEMS OF THE Brass FOuNDER... 


PREVENTING OXIDATION IN NaAvac Brass.. 


Motps iN ENGI 


MANGANESE-COPPER 


How to MAKE SILIcon, PuospuorR AND 

A SvuBSTITUTE FOR CHARCOAL For Brass MELTING 
An ALUMINUM ALLoy FoR AviIATION Morors 
DIFFICULTIES WITH Car JOURNAL BEARINGS. 

Doers Hicu Sutpyur Fuet Orit Cause Porosity? 
How to Mark For Hicu Spots.......... 

ActLtoy Tuat Witt Resist SuLpuuric AcIpD 
Wuat 1s Recutus METAL?.............. 
PREVENTING STOOLS FROM BurntinGc Onto CruCIBLES 
Cuitting BronzE WorM Gears..........-.. 
Prorucinc Smart Cores Citra In OUAN ES 
MAKING HAND GRENADE CAsTI\ rR Uncte Sam 


PERSONALS 


FoOUNDRYMEN WiLL MEET IN MII 


ALIENS IN THE Founpry INDUSTRY 
IMPROVED SAND CutTTING MACHINI 
IncrREASE Capacity oF Etectric Fur» 
TAPERING CorE Prints 


A Power OPERATED Pos1 
STEEL 


SQUEEZER... 


CASTINGS FROM A SMALL FurRNAct 
Wuat THE FouNDRIES ARE Dornc..... 
New Trave Pvustications 








TURTLE 


i 





a 








eM 


NE 


160 
162 
163 
163 
164 
166 


166 


. 166 


167 
167 
167 
167 
168 
168 
168 
168 
1608 
169 
177 
182 
183 
184 
185 
186 
186 
187 
187 


187 


- sor 


188 


April, 1918 


Aliens in the Foundry Industry 


ROBABLY a greater proportion of aliens 
are employed in the foundries of the country 
than in any other industry. It is essential 
that the proper precautions be taken to safe- 
guard your plant against enemy depredations. A 
practical method by which this problem may be 
solved is to take a census of all employes, dividing 
them into four classes, namely native born, naturalized 
citizens, friendly aliens and alien enemies. Make an 
analysis or a map of your plant showing its vulner- 
able spots. Where will a fire do the greatest dam- 
age? Where is waste accumulated? What hydrant 
is most vital in extinguishing a fire? Where is the 
control of your lighting system? Where will an 
explosion cause the most damage? These and many 
other factors must be considered. Then find out 
what kind of workmen are in charge of these vul- 
nerable points. If they are enemy aliens, transfer 
them at once. Some other point in the shop will not 
decrease their efficiency and it may increase your 
safety. Surveillance, guards and sentinels are the 
next most important considerations.. When fences 
are built, windows barred and guards established, do 
you consult your factory plan to see that every vul- 
nerable part is included? Safeguarding is a job of 
engineering, not a makeshift job that anyone can do 
without study. 

Lighting is the next important essential. 
possible improvement should be made, vulnerable 
points snould be especially well lighted. Keep alien 
enemies and persons of doubtful loyalty in the light 
all of the time. Keep outsiders out. One way to 
keep outsiders out is to reduce your labor turnover. 
[’very time a new man is employed who is not known, 
it increases the risk. Now that the registration of 
enemy aliens has been completed, ask every new 
employe if he has such a registration card. If your 
shop is handling war supplies of the first magni- 
tude try to get every alien enemy out, not by throw- 
ing him out, but by exchanging with some industry 
that is not manufacturing war supplies, and thus aid 
in conserving the labor supply. 

Take a personal interest in the alien. If it is 
necessary, set up an information bureau to help him 
understand drafts and regulations and _ registration. 
If he wants to learn English and become a citizen, 
help him to do so. See that he gets American in- 
formation on bulletin boards, in pay envelopes and 
otherwise, to offset the anti-American 
supplied him. 

When this intelligent handling of alien enemy and 
those of doubtful loyalty is in operation, the plant 
is ready for another step—the systematic removal of 
every possible cause for unrest, dissatisfaction, dis- 
loyalty and disturbance. This will require a close 
contact with the workman, and another analysis of 
the plant. Is it wages, or hours, or foreman or the 
employing and dismissal method, housing or substi- 
tution of women? Whatever it is, it constitutes the 
medium through which enemy agents work and it is 
their chief stock in trade. In dealing with German 
spies a plant must be fool proof as well as bomb 
proof. The man who strikes may think it for bad 


Every 


material 


treatment or bad housing. The spy plays on these 
conditions. The American government cannot pro- 
tect the plant that will not protect itself, and the 
invisible war being carried on in American industries 
must be won by American manufacturers or the visible 
war in Europe will be lost. 





“es bem Ra NN ls eg PCB et 28 























Equipment for Iron, Steel and Brass Foundries 


Improved Sand Cutting Machine—Increase in the Capacity of Electric 


Furnaces—Tapering of Core Prints—Power Operated Post Squeezer 


N improved sand cutting ma- 
chine, built by the Sand Mix- 
ing Machine Co., New York, 


has been designed at its 
plant in Cleveland. This new model 
has been subjected to severe test in one 


of the largest automobile casting shops 
in the months, cut- 


ting and tempering molding and facing 


country for several 
sand, and so satisfactory have been the 
results that preparations now are being 
made to manufacture these machines on 
a production basis. 


Designed on Autumobile 


While the 


construction of the 


Standards 


new model follows’ the 


present machine in 
based on the 
motor 


principle, the design is 
latest 


practice 


automobile — and truck 


and where possible, the same 


engineering standards are adhered to. 


The frame is made of steel tubing of 
large diameter, joined at the corners by 
steel castings, which impart strength 
and flexibility with minimum weight. 
The front wheels are carried on bal! 
bearings and are inclined 5 degrees 
from the vertical to bring the spindle 
directly over the point of contact with 


the floor to make steering easier. The 
spindles move up and down in a hous- 


ing which is protected from dirt with a 


telescoping canvas sleeve. The rear 
wheels are wider than those on _ the 
former model and are mounted on 
roller bearings. The steel yoke which 
carries the rear wheel extends up and 
carries the upper section of the frame. 


The cutting evlinder hoisting mechanism 


TWO VIEWS OF THE IMPROVED SAND CUTTING MACHINE 


is securely mounted on this frame. 


As in the 
motor 


electric 

power 
gear. A 
handles the 


model, an 
furnishes’ the 
through a 


present 
motive 
worm reducing 
take-up elec- 
and 
without 


passing over guiding sheaves. A 


reel 
with an 


vertical 


tric cable even tension 


winds it on the drum direct 
sensi- 
provided for the 


drum. To 


tive adjustment is 


tension on the prevent 


breaking the cable, if the machine is 
further 


heavy circuit breaking 


run than the cable length, a 


plug is attached 


to tt which separates the machine from 
the source of power when the cable 
is extended its full length. Current is 


carried from this reel to the switch and 


motor through conduit. 

The 
ward and two speeds reverse, and runs 
oil-tight 


means of splash and rotary pump. 


transmission has two speeds for- 


in an case. Lubrication is by 


Two 


clutches, of the multiple disc type are 


used, one for forward and one for re- 


verse travel. The clutches are engaged 
by internal ball-bearing wedges operated 


through a hollow shaft. All gears are 


alloy steel, hardened and_ heat-treated. 
\ standard type of gear differential is 
used, which is mounted on_ high-duty 
roller bearings. All shafts are hard- 
ened and ground and run on_ roller 
bearings. The case is so constructed 
that access may be had quickly to any 
part for inspection or adjustment. The 
case is suspended on the chassis at 


three points. 
The 


so. designed 


been 


lary: 


cutting cylinder unit has 


that it absorbs a 
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shock. This is accom- 
plished by mounting the cutting blades 
on sigle leaf automobile springs which 


amount of the 


are attached radially on the cylinder 


tube. The cylinder is driven by heavy 
roller chain. The operating clutch also 
is of the multiple disc type mounted on 
roller and ball bearings. It is enclosed 
in an oil-tight case attached to the worm 
reducing gear and runs in a bath of oil. 
A brake is 


cylinder 


provided which stops the 


instantly when the clutch is 
disengaged. 


Hoist Provided 


feature of the 


Automatic 
\ novel machine is 
the oil hoist which is provided to raise 
The 


hoist is mounted on the upper and rear 


and lower the cutting cylinder. 
frame members and raises the cylinder 
the required distance by 


The 


special, rotary 


compounding 


the cable. hoist is operated by a - 


pump mounted on_ the 


transmission case and controlled by a 


small indicating handle convenient to 
The 


because the 


automatic 
cylinder 
cannot drop any lower than the pistons 


the operator. device is 


and fool-proof 
will allow nor go up any higher than 
the cylinder full of oil hoist it. 
exercised in 


will 


Care was designing the 
machine to provide for continuous oper- 
All parts 


interchangeable. 


ation under severe conditions. 
are standardized and 
At present the sand cutter will be made 
only in 5, 6, and 7-foot 


when otherwise ordered. 


widths except 
Two yiews of 
the improved sand cutter are shown in 
the accompanying illustration. 
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Increase in the Capacity of Electric 
Furnaces 


During the past year, the 20-ton elec- 


tric furnace was introduced in_ steel 


manufacture and indications point to 


another increase in capacity to a stand- 
ard maximum of 30 tons In view of 
this tendency toward larger units, the 


General Electric Co., Schenectady, N. Y.., 


developed an improved system auto- 


matic control to handle the necessary 


motive power. These improvements be 


came necessary as the rate of steel pro 


duction in these furnaces had been in 


creased by the use of higher capacity 
transformers and higher voltages, which 
permitted forcing power into the fur- 


nace at considerably higher rates 

The control panel, Fig. 1, is made in 
three sections. The top section contains 
three shunt relays and three contactor 
the total 
responding to the 
used. The 
three contract-making ammeters, each 


groups, number ot each cor- 


number ot elec- 


trodes middle section has 
provided with dash pots and with coils 
equipped with taps, which are used to 
vary the amount of 
the furnace. 
small dial 
coil taps. 
knife 
switch being used for the line and the 
other for the 
contactor group consists of three units, 


supplied to 

Underneath these are three 
switches, the 
On the lower section are four 


power 
connected to 


blade switches with fuses, one 


electrode motors Each 


all mechanically interlocked, two con- 


tactors being normally open and one 


being normally closed. Facing the panel, 


the contacter at the left of any 


group 














HAND AND AUTOMATIC 


FIG. 1 
CONTROL SWITCHBOARD FOR 
ELECTRIC FURNACES 
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FIG. 2—CONNECTION 
PHASE FURNACE ARRANGED FOR 
VARIABLE VOLTAGE OPERATION 
BY CHANGING HIGH VOLT 
AGE CONNECTIONS 


DIAGRAM OF 


makes the necessary connection to raise 
the electrode, while the right-hand con- 
the 
bottom 


tactor Causes 
the 


motor 


electrode to be low- 
and 


the 


ered, contactor short 


circuits armature through a 
resistance, in this way dynamically brak- 


the 


almost 


and 
instantly. <A 
connected in 


ing all moving parts stopping 


them higher re- 
with 
the armature when lowering than when 
this the 


sistance 1s circuit 


raising, being done to keep 


speed approximately constant. 
Method of Control 
The 


connected to 


electrode motor is 


until 


shunt-wound 
the desired 


the 


the line 


regulation is obtained, when motor 


is disconnected and stopped almost in- 


stantly by means of dynamic braking, 
this method insuring positive control of 
the This 


for this particular 


electrode movement. type of 
motor was designed 
service from 1 to 


1% horsepower for small equipment to 


and ranges in size 


5 horsepower for 15 to 20-ton furnaces. 
While 100 volts remain standard for 
refining, voltages up to 173 have been 


melting. These voltages 


obtained either by 


used for are 
high voltage taps or 
The high 


voltages during melting permits a de- 


high voltage Y-data. use of 


crease in the current for a given input, 


improves the power factor and insures 


higher emergency input when most 


needed. 


A connection diagram of a 3-phase 


furnace arranged for variable voltage 


the 
shown in 


operation by means of changing 


high voltage connections, is 


Fig. 2. The high melting voltage is ob- 
tained by 
delta, 


connecting 


connecting high voltage units 
and the low 
them Y. 


diagram of 


refining voltage by 
Fig. 3 is a con- 


nection electrode furnace 
equipment in voltage 
is obtained by of high voltage 
taps and external reactance is provided 


to be cut in during the melting period. 


which a variable 


means 
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The Tapering of Core Prints 
By F. J. Townsend 


Should bottom core prints be tapered 
the same as top prints? This its a ques- 
tion which might appropriately be dis- 
cussed by generally. We 
are giving bottom prints only the slight 
draft used 


foundrymen 


and if the 


should be 


for patterns 


change indicated made we 


would like to know the reasons there- 
fore. 

A claim of this effect is made in 
Chapter X of a book entitled “Wood 
Patternmaking”’, by Horace’ Traiton 


Purfield, as follows: 

“A great many castings are lost be- 
cause the lower print of vertical cores 
are made nearly parallel, or with the 
pattern draft. The probable 
this is that the core does not 
go down to the bottom of the mold 
since the sand is cut down by the core 


ordinary 


cause of 


not setting; so, when the cope is closed, 
being long, it breaks the mold 
around the print of the core, allowing 
metal to flow into the vent and thereby 
causing the casting to blow. This may 
be overcome to a large extent by taper- 
ing the lower print as is usually done 
in the case of the upper one. If 
is attended to there can be no 
in setting the core. 


too 


this 
trouble 
Indeed in the case 
of small cores, the molder can set them 


enough faster to pay for the extra 
work of pasting such cores together. 
As this is the main objection to this 


shape of print, namely, the necessity of 
making the cores in halves, it will be 
more than overbalanced by the advantage 
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BIG:""3 CONNECTION DIAGRAM OF 
ELECTRIC FURNACE EQUIPMENT. 
VARIABLE VOLTAGE IS OBTAINED 
BY HIGH VOLTAGE TAPS AND 
EXTERNAL REACTANCE IS 
CUT IN DURING THE 
MELTING PERIOD 
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of 
with which the cores can be set, to say 


the greater facility and _ rapidity 


nothing about the of 


sound castings.” 


larger output 


An Extended Layout Stick 
DY S: L.€ook 
Dimensions in 
must be laid-off 
patternmaking, 


of 1 
great 


excess foot 

with 
where accuracy 
paramount. When trammels are used 
and the longer 
out on a_ stick, 
taking a wrong for a 
measurement. To obviate this 
chance of mistake, the following de- 
vice is suggested: 

Make a stick of pine or mahogany, 
about 1% wide, 1 inch thick 
and 4 feet or more in length. On the 
edge of the stick lay off steps exactly 
the length of the scale and of 
ficient depth to allow the scale to lie 
in each step with its surface flush 
with that of the preceding step. One 
foot from the first step set a brass 
screw, allowing the- head to protrude 
sufficiently to be filed off flush with 
the surface of the stick. In this brass 
plug punch a small hole at exactly 1 
foot distance from the end of the 
first step. This punch hole forms the 
center for the point of a trammel, and 
by laying a scale against the shoulder 
of any of the steps as desired, the 


care in 


is 
laid 


dimensions are 


errors may occur 


through line 


base 


inches 


suf- 
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A Power-Operated Post Squeezer 


A power-operated squeezer has 
been added to the line of molding ma- 


post 


chines manufactured by the B. & B. 
Mfg. Co., Indianapolis. The post to 
which the machine is attached consists 


of a heavy steel pipe, 6 inches in diam- 
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at convenient points. The cylinder 
operating the table of the squeezer is 
7 inches in diameter and_ both this 
cylinder as well as the vibrator are 
operated by ‘knee valves. The squeezer 
head and the table and’ cylinder section 
of the machine may be adjusted to any 
height. This is a particularly desirable 
feature the part of the 
machine can be set in exactly the po- 
sition for most convenient operation by 
the molder. When ramming the mold, 
the squeezer head is swung forward in 


since lower 


the position shown in the accompanying 
illustration. After the mold has 
made and the table lowered the squeezer 


been 


head is swung aside out of the way. 
All operating parts are so constructed 
that wear may be taken wp by set 
screws. 


Steel Costinns Fien a Small 


Open-Hearth Furnace 

The La _ Plant-Choate-Williams Co., 
Cedar Rapids, Iowa, successor to the 
La Plant-Choate Mfg. Co., will install 
a 5-ton acid open-hearth furnace for 
the production of steel castings for its 
own use, and the surplus capacity will 
be devoted to castings for the jobbing 
trade. John S. Williams, formerly affil- 
iated with the Commonwealth Steel Co.. 
Granite City, Ill., Gould Coupler Co. and 
the Welland plant of the Canadian Steel 
Foundries, Ltd., will have charge of the 
steel 








other point of the trammel may be casting department. The new 
set with great accuracy to any de- COMPRESSED AIR POST SQUEEZER company is incorporated with $150,000 
sired dimension up to 4 feet or the BUILT BY THE B. & B. MFG. CO. capital, and will commence the _ erec- 
extreme length of the stick. By lay- tion of new buildings immediately. The 
ing-off steps on the different sides in’ eter, which is imbedded in concrete in officers of the company follow: Presi- 
accordance with different shrinkage the foundry floor. The machine is de- dent, E. W. La Plant; vice president, 
scales, the utility of the stick may be signed essentially to save space in the John S. Williams, and secretary and 
increased. molding room and can be set up easily treasurer, R. E. Choate. 
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WHAT THE FOUNDRIES ARE DOING 


Activities of the Iron, Steel and Brass Shops 
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The Clarke County Iron Works, Portland, feet, to cost $40,000. The company manu- 
Oreg., plans to build a gray iron foundry. factures gray iron castings. 

The Lamb Machine Co., Hoquiam, Wash. The American Car & Foundry Co., Depew, 
plans to build a foundry and machine shop. N. Y., plans to enlarge its plant by the 
The Standard Gas Engine Co., Dennison erection of several additions and extensions. 
and King streets, Oakland, Cal., has had Clifford & Owens, Marion, O., contemplate 


plans prepared for an addition to its foundry. 


The Twin City Forge & Foundry Co., 
Stillwater, Minn., is building a plant, 130x400 
feet, to cost $50,000. 

The Hotz Foundry Co., Wolf avenue, 
Fremont, O., has started work on the con- 
struction of a foundry to be 60x60 feet. 

Plans are being prepared by Frank Grad 
for a 30x95-foot foundry to be built by 
Max Mandel, Newark, N. J. 

The Bowler Foundry Co., 1688 Columbus 
road, Cleveland, has awarded contracts for 


the construction of a foundry building, 75x200 


the erection of a 100x200-foot foundry and a 
50x100-foot pattern shop, to be built on 
Cheney avenue, at a cost of $100,000. 

Ford & Kendig, Philadelphia, plan to build 
a foundry and machine shop on a site pur- 
chased recently at Conshohocken, Pa. A. E. 
Wood is in charge of the new undertaking. 


The Toledo Electric Steel Co., Toledo, O.. 
work the erection of a 


of high 


shortly 
the 


will start 
98x350-foot 
speed tool steels. 

The 
Race, 


on 


plant for production 
Co., 108 


is having plans 


Browns 
pre- 


Iroquois Foundry 
Rochester, N. Y., 





for the which 
damaged 


The Albert Clark Iron Foundry Co., Thirty- 


pared rebuilding of its plant, 


was severely by fire. 


fifth street and Grays Ferry avenue, Phila- 
delphia, will rebuild its .core oven depart- 
ment, severely damaged by a recent fire. 

The Central Aluminum & Brass Mig. Co., 
Detroit, has awarded a_ contract for the 
erection of a new plant to cost $25,000. The 
structure will be 100x180 feet. 

The Orben Stove Co., Belleville, Ill, re- 


cently incorporated with a capital of $50,000, 
contemplates building a foundry. J. A. Lang- 
felder is in charge. 


The Lutz Co. Inc. of New Jersey, Camden, 


N. J., has taken over the plant of the 
Joseph Pedrick Foundry Co., Twenty-fourth 
street and Hayes avenue, which it will en- 
large and equip for the production of cast- 
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ings to be used in the manufacture of 
pneumatic tools. R. <A. Rutherford is in 


charge of the work of expansion. 


The Peoria Foundry Co., 1306 South Wash- 
ington street, Peoria, Ill., recently incorpo 
rated, will build a foundry. J. F. Hadank 
is in charge. 

The Universal Foundry Co., Oshkosh, Wis., 
has increased its capital from $10,000 to 
$25,000 to provide for contemplated exten- 
sions. Robert Ziebell is president. 


The Lansdale Foundry Co., Lansdale, Pa., 
manufacturer of gray iron castings, is erect 
ing another pattern storage building, 40x60 
feet and the pattern shop is being enlarged 
by an addition, 40x60 feet 

The Enterprise Brass Foundry Co. Mus 
kegon, Mich., has nearly completed the ere 
tion of an addition to its plant on Peck 


street. 


The Buchanan Foundry Co., Philadelphia, 
has purchased the plant of the Scranton Axle 


& Spring Co., which it will equip for the 


production of gray iron castings 

The plant: of the Monarch Steel Casting 
Co., Solvay avenue nd the Wabash railway, 
Detroit, which has been severely damaged by 
fire, will be rebuilt shortly, 

W. A. Holcom, Poplar Bluff, Mo., plan 
to build a large foundry and machine shop 
at Newport, Ark. Mr. Holcom owns a plant 
of this kind at Poplar Bluff. 


Che Pittsburgh Steel Foundry Co., House 
building, Pittsburgh, plans to build a_ nev 
plant at Glassport, Pa., for the productio1 
of iron and steel castings 

The Eagle Brass Foundry Co., 505 Rail 


road avenue, Seattle, has increased its cay 
ital stock to $50,000 to provide for building 
an addition to its plant 

The Monarch, Brass Co., 1621 East Forty 
fifth street, Cleveland, has awarded contracts 
for the construction of a foundry, 90x10! 
feet. 

The Standard Steel Castings Co., Clear 
ing, Ill., has started work on a 100x200-foot 
plant. The cost of the finished structure 
estimated at $100,000. 

The General Aluminum & Brass Mig. Co 
Boulevard and St. Aubin avenue, Detroit, 
has awarded the contract for a new plant 
to cost $25,000 

The Hudson Foundry Co., New York, ha 
been incorporated with a capital of $21 
Mittelman, | ® 
Garret, 27 William street, and othe: 

The L. N. N. Foundry Co., 
been granted 
a capital of $20,000 H H Neumat iT 
Cc. E. yall are 

The N. B Gaston & Sons Co., Beloit 


Wis., manufacturer of scales, is building 


The incorporators are J 


Cleveland, 


charter of incorporation w 


interested 


number of additior to its plant, including 
xtensions to its machine shop and found: 

New equipment also being installed 
The Marion Machine, 


Co., Marion, Ind., has taken over the plant 


Foundry & Su 


of the Planet Steam Specialt Co., which it 
will equip for the manufactu of soot blow 
ers ind boilers 


The National Foundry Mfg 
Williamsport, Pa., plans to rebu its plant 


Supply Co., 


at Hepburn and Canal streets, ch was 
damaged by fire recently. A new = structure, 
to cost $10,000, will be erected 

The plant formerly operated as a achine 
shop by the J. S. Rowell Mfg. Co., Beave 
Dam, Wis., has been sold to Edward Her 
berg and others, ‘who will equip the plant 
for the production of gray iron castings. 

The Otto Biefeld Co. 
will build an addition to its plant, to in 


Watertown, Wis., 


TAe FOUNDRY 


clude a foundry and _ pattern shop. The 
building will be of brick and steel construc- 
tion, 66x214 feet. 


The Perryville Stove Co.; Perryville, Ind., 
will build a foundry, machine shop and 
cleaning room. Plans have been prepared 
by E. U. Garrett, architect, 9 West Harrison 
street, Danville, III. 


The Atlas Brass Foundry Co., 980 South 
Park street, Columbus, O., will- build a 
3-story addition to its plant. The company 
manufactures. brass, bronze and aluminum 
castings. John Whittman is president. 


The Morrison Foundry Co., 111 Gotthart 
street, Newark, N. J., 


iron castings, has increased its capital from 


manufacturer of gray 


$100,000 to $200,000 to provide for building 
an addition to its plant. 

The Detroit Engineering & Foundry Co.. 
Detroit, contemplates building a _ plant at 
Lorain, O., where it has an option on a 
tract of 20 acres on the New York Central 
railroad. 

The Alloys Mfg. Corp. has been organized 
with a New York charter to manufacture 
die castings. The company is capitalized at 
$250.000 and its incorporators are C. W 
Lucas, H. C. Wing and M. M 


Cedar street, New York. 


Grunthal 


ee 

The Davis-Price Foundry & Machine Co., 
New Cumberland, W. Va., has taken over the 
plant of the Hancock Foundry & Machine 
expand 


lich it will remodel = and 
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IRON CEMENT. A 16-page instruction 
booklet, detailing the uses and application of 
iron cement, has been issued by the Smooth 
On Mfg. Co., Jersey City, N. J The use of 
this cement in foundry operations requires no 
explanation. It can be employed to advan 
tage for repairing castings when their strengt] 

not affected by the blemishes 

GAS ENGINES.—The line of gas engines 
uuilt by the Chicago Pneumatic Tool Co., 


ago, is illustrated and described in a 20- 
page bulletin recently issued. This ‘engine is 

the horizontal, straight line’ type, with 
crosshead and two-stroke cycle operation. It 
uilt as a single cylinder machine in sizes 
from 16 to 110-horsepower and as a_ duplex 


machine from 70 to 220-horsepower 


ADJUSTABLE SPEED MOTORS.—A 4 


ae illetin issued by the General Electric 

Co., Schenectady, N Y., is devoted to ad 

peed motors of various types, includ 

ng those upped with pen end shield, en 

ventilated, totall enclosed, compen 

ted shunt, etc Detail views of the motor 

: s well as a table of dimensions, are 
ncluded 

DRUM-TYPE . SWITCHES. \ 6-page 


der, issued by the General Electric Co 


Schenectady, N. Y., js devoted to drum-type 
switches for throwing small alternating or 
direct current motors across the line without 
the ise of starting resistance. The size of 
the motor that can be so started depends up 


on its characteristics and the limitations set 


by the power company The folder describes 
various types of drum-type switches manu 
factured by the General Electric Co. for this 


service, 

BRASS FOUNDRY SUPPLIES “Sug- 
gestions for Brass Foundrymen” is the title 
of a 96-page catalog issued by Frederic B. 
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G. L. Bambrick is president of the new 
operating company. 

The Green Bay Foundry & Machine Co., 
Green Bay, Wis., manufacturer of paper and 
pulp mill machinery, has been sold to a 
group of Chicago financiers, with whom 
R. A. North, Green Bay, Wis., is associated. 
The new owners plan to build a number of 
extensions to the plant and to install con- 
siderable new equipment, 


The Gas Traction Foundry Co., 2907 South 
East Fourth street, Minneapolis, will build 
a foundry addition to its plant, to be 100x300 
feet, at a cost of $70,000. Plans have been 
prepared by W. L. 
St. Paul. 


Alban, Endicott building, 


A charter of incorporation has _ been 
granted to the Saugerties Foundry & Machine 
Co., New York, capitalized at $20,000. The 
incorporators include F. C. Smith, E. North 
and G. W. 


street. 


Levitt, 1 West Seventy-second 


The Morris Machine Works, East Genesee 
street, Jaldwinsville, N. Y., will build a 
foundry, 100x210 feet, at a cost of about 
$25,000. The company is in the market for 
foundry equipment. Smith & Caffrey, Syra- 
cuse, N. Y., are the architects. 

The A. L. Swett Iron Works, Glenwood 
Medina, N. Y., will increase its 
capital stock from $200,000 to $500,000, to 
provide for building additions to its plant 


avenue, 


and installing new equipment. The company 
operates a gray iron foundry. 


UBLICATIONS 


NM | 


Stevens, Detroit, and as its name _ implies, 
practically all equipment and supplies used 
in brass foundry operations. are listed. 
Natural draft furnaces first are described 
followed by such necessary furnace  acces- 
sories as blowers, crucible shanks, tongs, 
crucibles, etc. All of the necessary equip- 
ment for the brass foundry is illustrated and 
described, including sand sifters, riddles, core- 
making ovens, core wire 
straighteners, snap flasks, cast iron flasks, 


machines, core 


clamps, air and electric vibrators, tumbling 
barrels. sprue cutters, magnetic separators, 
etc. Several pages of foundry notes and 
formulas also are included. 

SANITARY DRINKING FOUNTAINS. 
\ 20-page booklet, issued by the D. A. Ebin- 
ger Sanitary Mfg. Co., Columbus, O.,  illus- 
trates and describes the extensive line of 
drinking fountains manufactured by this com 
pany Some types of these fountains are 
particularly adapted to installation in indus- 
trial plants and a fountain of the pedestal 
type with porcelain bowl, bronze pedestal, 
ibbler, concealed galvanized supply and waste 
pipe and regulated valve with loose key is 
shown for this purpose. A _ cooler fountain 
so is illustrated which is a combination of 
water cooler and fountain, the cooler being 
mounted on a cast iron bronze pedestal and 
is provided with a vitreous enameled fountain 
receptor and a supply pipe to the fountain 
with self-closing and stop valves. The ice 
chamber is provided with drain, overflow and 
coll guard. Numerous other types of drink- 
ing fountains also are shown. In addition, a 
comprehensive catalog of 108 pages devoted to 
ventilated toilet fixtures for factories, schools, 
public institutions, etc., also has been issued. 
A valuable feature of this work is. the large 
number of layouts of lavatories of various 
types. 











